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FOREWORD 
This Research Bulletin is published under the ausp1oes of Re-
gional Project NC-1 , "Improvement of Beef Cattle Through Breeding 
Methods," with approval of the Directors of the Agricultural Experi-
ment Stations of the North Central Region and Oklahoma and the 
Animal Husbandry Research Division, Agricultural Research Service, 
United States Department of Agriculture. 
Regional Project NC-1 is cooperative between the Agricultural 
Research Service, United States Department of Agriculture, and the 
Agricultural Experiment Sta tions of Iilinois, Indiana, Iowa, Kansas, 
Michigan, Minnesota, Missouri , Nebraska, North Dakota, Ohio, Okla-
homa, South Dakota and 'Wisconsin. The primary objective of Re-
gional Project NC-1 is to obtain information that beef cattle breeders 
can use to make maximum genetic improvement in traits of economic 
value in beef cattle. This project involves the search for new facts 
that can be used by breeders to improve the inherent productive 
efficiency and carcass merit of beef cattle. 
This publication is a revision of North Central Regional Publi-
cation 120, published by the Nebraska Agricultural Experiment Sta-
tion (Research Bulletin 196) in July, 1961. It summarizes the more 
important resuits from this project during its first 19 years of opera-
tion . It is by no means complete and includes only what is considered 
to be the "highlights" of findings at this time. A bibliography of all 
publications that provided the basis for this summary statement is 
included. 
This publication is in the nature of a progress report on many 
aspects of beef cattle breeding research. Although it is based on con-
siderably more research than the original North Central Regional 
Publication 120, it is expected that additional knowledge gai ned by a 
continued dynamic research program will serve to sharpen the inter-
pretation of the results and give a clearer perspective to presently 
perplexing problems. While the interpretations of the research results 
presented seem logical in light of available information, additional 
knowledge may lead to changes or modifica tions. 
The purpose of this publica tion is to provide Administrators, 
Animal Science Research, Teaching and Extension personnel and 
others with a brief review of some of the accomplishments of this 
project and an evaluation of its present status and plans for the 
future. 
This Research Bulletin was prepared by Larry V. Cundiff, In-
vestigations Leader, NC- I, and Keith E. Gregory, Director, U.S. Meat 
Animal Research Center, in collaboration with other members of the 
Technical Committee listed under Personnel on Regional Project 
NC-1. 
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Cows and calves in the research herd at the Fort Reno Livestock Research Station, 
El Reno, Oklahoma. 
Summary of Results from Regional Project NC-1 
BEEF CATTLE 
METHODS 
IM.PROVEMENT OF 
BREEDING 
THROUGH 
Larry V. Cundiff and Keith E. Gregory1 
INTRODUCTION 
The major purpose of this project is to obtain information that 
beef cattle breeders can use to maximize improvement in all traits of 
economic value in beef cattle. The search for new breeding facts that 
can be used to genetically improve productive efficiency and desira-
bility of product is the primary concern of this research effort. The 
breeding of superior cattle in research herds for use by the industry is 
not a primary objective; however, some germ plasm useful to breeders 
may evolve from some of the research projects. 
The objectives of this project are to: (1) determine the traits and 
their biological components that contribute to net merit in beef cattle ; 
(2) assess the relative values of economic traits; (3) develop the most 
effective methods and procedures for measuring and evaluating traits 
that contribute to net merit; obtain estimates of heritabilities of 
traits that contribute to net merit and of the genetic and phenotypic 
correlations among all economically important traits; (5) eva luate the 
effects and uses of inbreeding and heterosis; (6) evaluate the impor-
tance of different types of genotype-environment interactions; (7) com-
pare different breeding and selection procedures in effectiveness for 
making genetic improvement in the traits of economic value; (8) de-
' LARRY V. CUNDIFF is Associate Professor of Animal Science, Beef Cattle Research 
Branch . Anima l Husbandry Research Division, A RS, USDA, University of Nebraska. 
KEITH E. GREGORY is Professor of Animal Science, Director , U.S . Meat Animal Re-
search Center, An imal Husbandry Research Division , ARS, USDA, Clay Center, 
Ne braska. 
termine the mode of inheritance of defects, iethals and semi-lethals, 
and develop methods of controlling them. 
NC-1 is a long term research effort. Because of the long generation 
interval and the inherently low reproductive rate of beef cattle, results 
on many phases of the project come relatively slowly. These include 
comparative data on breeding systems and procedures, comparative 
selection methods and procedures, and estimates of direct and corre-
lated response realized in long term selection experiments. 
In the evolution of this project continual effort has been devoted 
to acquiring and developing facilities, increasing staff and obtaining 
cattle to pursue the research effectively. This has been a gradual and 
effective process. There are now approximately 9,000 cattle in the 
twelve contributing projects. With the exception of the U .S. Meat 
Animal R esearch Center which is currently being developed, cattle at 
most stations are approaching maximum numbers consistent with the 
available facilities. 
Each contributing project has research in progress that will yield 
information on one or more of the objectives of the regional project. 
Research in progress will provide information on all objectives, and 
increased emphasis is being given to the areas that need additional 
attention. R easonable progress is being made toward most objectives, 
and each station is effectively using its facilities and personnel in a 
coordinated effort to attack these objectives. 
RESULTS AND DISCUSSION 
The major traits that contribute to the efficient production of 
highly desirable beef are: (1) reproductive performance or fertility, 
(2) mothering or nursing ability, (3) growth rate, (4) efficiency of 
growth, (5) longevity and (6) carcass desirability. 
The average heritability estimates obtained from NC-1 studies for 
some of the economically important traits of beef cattle are presented 
in Table 1. 
Reproduction Performance or Fertility 
With a long time trend toward marketing cattle at younger ages, 
a higher proportion of our beef cattle population is composed of brood 
cows. Thus, breeding efficiency is a trait of increasing economic im-
portance from an industry-wide standpoint. However, it is a very 
complex trait with the percentage calf crop depending upon many 
factors or components. The tremendous economic importance of this 
trait justifies further research in this area. Genetic improvement in 
the other economically important traits is largely dependent on re-
productive rate because the proportion of those produced that is 
needed for replacement limits the intensity of selection. 
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Table l. Heritability estim ates of some economically important t raits. 
Trait 
Calving Interval 
Birth Weight 
Weaning Weight 
Cow Maternal Abi li ty 
Feedlot Gai n 
Pasture Gain 
Efficiency of Gain 
Final Feedlot Weight 
Conformation Score: 
Weaning 
Slaughter 
Carcass Traits: 
Ca1·cass Grade 
Rib Eye Area 
Tenderness 
Fat T hickn ess 
Retail Product( % ) 
R etai l Product, lbs. 
Cancer Eye Susceptibi lity 
H eritabi lity 
( p~rcent) 
10 
40 
30 
40 
45 
30 
40 
60 
25 
40 
40 
70 
60 
45 
30 
65 
30 
R esults indicate that the heritability of this trait is quite low 
(calving interval, Table 1). This is in agreement with results from 
other species and is probably to be expected because natural selection 
has operated effectively on reproduction throughout the evolution of 
the species. The low heritability means that nonadditive genetic vari-
an ce and environmental variation are largely responsible for the vari-
ation observed in reproductive performance. The role of nonadditive 
genetic variation is discussed in the section on heterosis. 
Some research has been conducted to determine methods of in-
creasing reproductive performance through control of environmental 
effects. One study indicated that the conception rate of cows is very 
sensitive to level of energy intake in the weeks from calving to breed-
ing. 
When fed either 9 pounds of TDN (total digestible nutrients) per 
head daily or 4.5 pounds of TDN per head daily prior to calving 
followed by 16 pounds of TDN per head per clay from calving through 
the breeding season, 95 % of the cows were diagnosed pregnant. 
Only 77 % were diagnosed pregnant in the group fed 9 pounds of 
TDN per head per day prior to calving and 8 pounds of TDN per 
head per day following calving. 
Only 20% of the cows fed 4.5 pounds of TDN per day prior to 
ca lving and 8 pounds per day following calving, were diagnosed preg-
nant. Differences among these groups were largely the result of differ-
ences in the proportions of cows showing estrus. 
Results indicate that level of energy provided to replacement heif-
ers in the weeks just prior to the breeding season strongly affects their 
calving performance as two year olds. 
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Too little energy results in delayed sexual maturity, low percent 
calf crop, la te calves, small weak calves, poor milk production and 
light weaning weights. 
Too much energy is uneconomic, increases calving difficulty, de-
presses milk producing ability and shortens productive life. 
To be bred to calve at two years of age, replacement heifers should 
be feel to gain approximately .75 l b. per clay during their first winter, 
be provided with ample summer grazing and be feel in the second 
winter to lose no more than 50 lb. through calving. 
It h as been revealed tha t growth rate has a significant effect on age 
at puberty in heifers. In one study age at puberty decreased 8.5 clays 
for each .1 pound increase in preweaning average daily gain. In an-
other study when heifers were wintered on a relatively low level of 
energy to gain an average of about .5 pound per clay, age at puberty 
decreased 18.7 clays for each .1 pound increase in average daily gain 
from weaning to 396 clays, but when wintered to gain about .9 pound 
per clay, differences in postweaning growth rate had little effect on 
age at puberty (-1 day per .1 lb. average daily gain). 
Birth Weight 
Numerous studies have shown that birth weight is moderately to 
highly heritable (30-50% ). T he results a lso show a positive genetic 
correlation between birth weight and postnatal growth rate. However, 
direct selectio n for birth weight may be undesirable because of the 
possibility of increasing ca lving difficu lty. Direct selection for traits 
of major economic importance should favor selection toward optimum 
birth weight. Because of the high positive genetic correlation with 
postnatal gain, birth weight may be useful progeny test information 
in deciding which sires to use for their second breeding season since 
there is no other progeny information available at that time. 
Mothering Ability and Weaning Weight 
v\Teaning weight is a complex trait since the calf's own genetic 
impulse for growth and the dam's nursing ability both influence the 
calf's weaning weigh t. Since half of the genetic ability of the calf for 
growth comes from the clam, this confounding may not be a serious 
handicap in evaluating maternal ability i f the genetic correlation be-
tween nursing ability and preweaning growth rate is low or positive. 
Selection for weaning weight then would result in both improved 
nursing ability and improved preweaning growth rate. 
However, one recent study in the region suggests that the genetic 
relationship may be negative. A significant negative phenotypic corre-
lation was observed be tween weaning weight of the clam and her 
subsequent production of butterfat during her first 60 days of lacta-
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tion. Negative phenotypic correlations were also observed between 
weaning weight of the cow and other measures of her subsequent 
milk production. 
On the other hand, significant positive phenotypic correlations 
were observed between the measures of milk production in the clam 
and weaning weight of the calf. These results suggest that either a 
negative genetic or environmental correlation between weaning weight 
of the clam and the maternal environment she provides for her calf 
may exist. 
Other indirect evidence that either negative genetic or environ-
mental correlations may exist between preweaning growth rate and 
maternal ability stems from heritability es timates obtained by different 
procedures. Paternal half-sib analysis and regression of offspring on 
sire indicate that the heritability of weaning weight is from 25 to 30% . 
A heritability estimate of mothering ability as measured by calf wean-
ing weight based on paternal half-sib analysis was quite high in one 
study (40% ). 
However, estimates of the heritability of weaning weight based 
on regression of offspring on clam have been low (12 to 19% ). This 
suggests that some genetic or environmental components of the clam's 
weaning weight are negatively correlated with traits having a positive 
influence on the calf's weaning weight. Further research is needed in 
this area to determine the genetic a nd environmental relationships 
involved. 
R esearch results indicate that differences in mothering ability can 
be evaluated about as accurately on the basis of] 12-clay calf weight as 
on the conventional weaning age of approximately 200 clays. Variation 
in weaning weights of creep-fed and noncreep-fecl calves has been 
similar in several studies. This can be interpreted to mean that creep 
feeding does not interfere with the evaluation of differences in cows 
for mothering ability. 
However, creep feeding may increase the accuracy of measurement 
of genetic differences between calves for growth. Calves may consume 
energy in proportion to their genetic potentia l for growth. Calves out 
of poor milking cows may tend to eat more feed than calves with 
comparable genetic potential for growth out of better milking cows. 
This situation could result in approximately equal variation under the 
two regimes, yet the accuracy of measurement of differences in moth-
ering ability may be reduced and compensated for by an increase in 
accuracy of measurement of differences in the genetic potential for 
growth of the calves. 
The results of a recent study indicates tha t this is the case. Wean-
ing weight and preweaning gain were more significantly affected by 
butterfat production of the clam during the first 60 clays of lactation 
than b y volume of milk produced during the same period or butterfat 
and milk production during the subsequent period from 60 to 240 
7 
clays. This was attributed to the calf's need for a highly concentrated 
source of energy at a time when its consumption is limited. 
In this study calves were creep fed from 60 days to weaning at 240 
clays. The failure of milk production and butterfat production subse-
quent to 60 clays to exert a significant influence on weaning weight and 
preweaning gain, and the fact that amount of creep feed consumed 
had a significant effect, suggests that calves do compensate for differ-
ences in milk production of their clams by consuming creep feed in 
relation to their genetic impulse for growth. Therefore, differences in 
mothering ability from 60 clays to weaning do not have much effect 
on weaning weight when calves are creep feel during that period. 
Another interpreta tion may be that cows which give the greatest 
amount of milk during the first 60-90 clays give their calf a better start 
so that they are big enough to consume enough feed from 90 clays to 
weaning to gain well and satisfy their genetic potential for growth. 
Research in progress should help to determine the effects of creep feed-
ing on the expression of genetic differences among calves and expres-
sion of differences among cows for mothering ability. Also, the effect 
of creep feeding on subsequent production of calves as cows has not 
been determined. R esearch in progress should yield da ta from which 
this early postnatal environmental influence can be evaluated. 
Differences in weaning weight are 25 to 30% heritable if nutrition 
and management conditions are well standardized and adequate ad-
justments are made for age of calf, age of clam and sex of calf. De-
velopment and determination of appropriate measures of preweaning 
growth and procedures of adjusting for age of clam and sex have re-
ceived considerable attention in R egional Project NC-1. 
The procedure of computing 200-clay weaning weight adjusted for 
age of calf as birth weight + 200 x (average daily gain from birth to 
weaning) is reasonably accura te if there is not more than a three- to 
four-month spread in the age of calves at weaning. 
N umerous studies have shown that age of clam has a significant 
effect on weaning weight and should be taken into account in adjust-
ing weaning weights. Several reports indicate no significant interaction 
between age of clam and sex of calf. 
In one study, interactions of age of clam with breed (Angus versus 
Hereford), season of birth, type of management (creep versus no creep) 
and type of pasture (native versus improved) were small and no t sig-
nificant. Thus, it appears that the same age of clam adjustments are 
a ppropriate regardless of sex, breed, season of birth, type of manage-
ment and type of pasture. One report indicates th at add itive adjust-
ments are more a ppropria te than multiplica tive in adjusting for age 
of dam. 
R esults indicate th at multiplica tive corrections are most appropri-
a te for ad justing weaning weight for the effect of sex. One study h as 
indicated that a multiplicative adjustment not only equalizes vari-
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ances within males and females better than additive adjustments but 
aiso acco unts for the interaction between sex and type of managemen t 
(creep versus no creep) . 
Growth Rate 
Growth r a te is of primary economic importance to the beef industry 
because of its high association with efficiency of gain and with pound s 
of retail trimmed beef produced. It is a lso important from the stand-
point of its rel a tionship to reduction in fixed costs such as veterinar y, 
building, labor, interest, taxes and other expenses tha t are charged on 
a per unit of time basis 
Postweaning growth ra te is modera tely to h ighly herita ble (30-60% ). 
W h en postweaning growth rate has been measured in rela tively long 
periods (up to 168 da ys) and with moderate-to high-energy rations, 
estimates of heritability h ave tended to be h igh. Heritability estimates 
for postweaning gains on pasture or in a rela tively short feeding period 
with low levels of energy h ave tended to be lower. T his may be due 
to the inadequacy of the lower level of energy intake to permit full 
expression of genetic differences, or to the increased importance of 
random or chance environmental var iables under pasture a nd high-
roughage r a tion conditions, o r both. When several studies are consid-
ered, it appears tha t a shorter postweaning feeding period can be used 
to eva lua te differences in growth ra te on a high-energy ration but that 
a longer period is required when a ration relatively low in net energy 
is fed. 
Final weight computed b y adding postweaning ga in during a stand-
ard time con stant postweaning tes t to weaning weight adjusted for 
age of d am and age of calf is more highly h eritable, and therefore a 
Yearling bull from Selection Experiment at the Fort Robinson Beef Cattle Research 
Station, Crawford, Nebraska. 
9 
better measure of genetic differences in growth ra te than any of its 
components (birth weight, preweaning gain or postweaning gain). 
Estimates of genetic correlations among components of final weight 
are positive but the environmental correlations are negative. This 
should cause fina l weight to have a higher heritability than an y of 
its components because the positive genetic covariances among the 
components tend to increase the percentage of variation in final weight 
which is accounted for by differences in breeding value among indi-
viduals, and the negative environmenta l covariances among the com-
ponents act to reduce the environmental variation when the compon-
ents are combined into one trait, final weight. 
Paying some attention to weaning weight in addition to that re-
sulting from attention to final weight may be justified to the extent 
that it is a better m easure of maternal ability than final weight. How-
ever, recent experimental results provide indirect evidence that final 
weight m ay be as good a measure of maternal ability as weaning 
weight. It was observed that the effect of age of dam on postweaning 
gain was negligible. This is an interesting phenomenon in view of the 
nega ti ve en vironmental correlations that have been observed between 
pre- and postweaning ga ins and the observations from routine feeding 
trials that animals on a poor feed supply in one period may exhibit 
compensatory gains, and conversely, a higher than normal level of 
feeding tends to be followed by reduced response to high feed intake 
in a subsequent period. 
If inherent differences in maternal ability behave in the same m an-
ner as differences in ma ternal ability associated with age of dam, then 
selection for final weight obtained b y adding postweaning gain to 
weaning weight adjusted for age of calf and dam should put almost 
as much selection pressure on maternal ability as selection based on 
weaning weight alone. Additional research is needed to evaluate age-
of-dam effects and other maternal effects on postweaning gain, and the 
possible compensa ting biological mechanisms involved. 
The u se of final weight has one other very important advantage 
as a selection trait. The major goal of the beef industry is to produce 
the maximum amount of lean meat of acceptable quality at the low-
est possible cost. In a recent study, net merit was defined in these 
terms. Ne t merit was computed in four similar ways, one of which was 
85¢ plus or minus I¢ per pound per one-third of a grade deviation 
from average choice quality grade times pounds of retail product 
minus feed cost from weaning to slaughter. The results indica ted 
tha t selecting for final weight alone is 90% as effective in selecting for 
net merit as selecting for an index combining preweaning and post-
weaning gain with feed consumption and an accurate measure of fat 
thickness. 
Studies of the effects of age of calf on postweaning gains show tha t, 
when varia tion in age of individuals is not more than 60 to 90 days, 
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as would be the case with restricted breeding and calving seasons, age 
d ifferences can be ignored. 
Efficiency of Gain 
Efficiency of gain has usually been studied as a function of the 
gain in body weight resulting from the consumption of a given amount 
of feed, or its inverse. Variation in composition of gains (fat, lean or 
bone) and in maintenance requirements prevent this measure from 
being a precise estimate of energy conversion rate. 
The most useful criterion for evaluating efficiency of feed use by 
beef animals may be the amount of edible product produced for a 
given amount of energy intake, rather than the fraction of energy in 
the feed which was converted to animal tissue. 
In most studies, only data on live weight gains have been avail-
able to measure efficiency of feed use. At a relatively young age, with 
adjustments for differences in weight (maintenance), variation in 
composition of ga in may not be of serious consequence. However, 
additional research to determine the relative influence of appetite, 
maintenance and composition of ga in on feed efficiency is needed. 
Several methods of measuring feed efficiency based on live weight 
gains have been evaluated. One study involved three methods of 
measuring feed efficiency: (1) feed consumption adjusted for differ-
ences in gain and weight, (2) gain adjusted for differe nces in feed con-
sumption an d weight, and (3) the ratio of gain to feed consumed 
adjusted for weight. 
Bull calves on individual self feed ers at the Missouri Station. 
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It was concluded that ga in after regression adjustment to equal 
feed consumption and weight was the most accurate method of meas-
uring the cause and effect relationships involved in feed efficiency 
and h ad the highest heritability of the three measures studied (62 % ). 
However, further results indicated that about 80% as much change 
in feed efficiency may be expected from selection for postweaning 
growth rate as by selection for feed efficiency itself because of the 
high genetic correlation between rate and efficiency of gain. However, 
the extra effort and expense of individual feeding required for meas-
urement of feed efficiency may not be justified in most breeding pro-
grams. 
In another study an estimate of feed consumed from wea ning to 
1000 pounds li ve weight was used to measure feed efficiency. From an 
industry-wide standpoint perhaps this measure of feed efficiency is 
more closely related to the real economic trait than any other meas-
ure used . It was observed that selecting for an index combining wean-
ing weight and postweaning average daily gain would result in 73 % 
as much improvement in net merit as an index which a lso included 
individual feed consumption. 
Net merit was defined in terms of the cost of producing a 1000 
pound beef animal taking into account weaning weight, postweaning 
gain and feed consumed. It was concluded that considerable genetic 
progress could be made in producing beef at a lower cost by selecting 
for weaning weight and postweaning gain. 
Feed efficiency should be considered beyond growth and fattening 
to include the full life cycle of the beef animal. This is because 70 to 
80% of the feed intake by our total beef cattle inventory is used to 
meet maintenance requirements and about 40 to 50% of the total feed 
intake is used to maintain breeding animals and to produce replace-
ments. A high proportion of the feed intake of the beef cow is used to 
meet maintenance requirements. 
However, little is known about genetic and environmental in-
Huences on maintenance requirements. The effect of size of cow on 
productive level relative to feed units required for m aintenance and 
production is not known. Neither is the genetic correlation between 
efficiency of growth at a young age and maintenance requirements at 
maturity. Increased research is needed to evaluate genetic and pheno-
typic relationships among maintenance requirements, maternal abi l-
ity and units of production including composition of growth. Some 
research is underway in this area and more is being planned. 
Longevity 
Longevity is an important trait from the standpoint of total in-
dustry efficiency. There is automati c selection for this trai t because the 
animals that live longer tend to leave more offspring for possible re-
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placements. For mass selection to be effective, reliable indicators of 
longevity in young breeding cattle must be developed. Since there has 
been very little research in thi s area, the feasibility of selection for 
longevity through indicators is unknown, nor is the effectiveness of 
pedigree selection known. 
It is doubtful that deliberate selection through indicators or by 
pedigree information would result in appreciable genetic improve-
ment in longevity because of the large number of factors, many of 
which seem to be environmental (accidents, disease, infections) that 
may reduce length of productive life. Also because of n atural selection, 
it is not likely that much additive genetic varia tion remains. However, 
structural soundness, which may effect length of productive life, seems 
to be moderately to highly heritable. 
One factor that reduces length of productive life is cancer eye. 
R esearch h as shown that the incidence of cancer eye increases with 
age a nd that the heritability of susceptibility to cancer eye is moderate 
(30% ). Also, incidence of lid cancers is associa ted with lack of eyelid 
pigmen tation and the heritability of eyelid pigmentation is quite high . 
Carcass Merit 
The American public desires beef with a high percentage of lean 
rela tive to outside fat and bone and that lean must be tender, flavor-
ful and juicy. Thus, carcass merit is a function of carcass composition 
and quality of the edible portion. 
Equations based on carcass measurements have been developed 
which predict carcass composition quite accurately, accounting for a 
high percentage of the variation in either pounds of percent of muscle 
or closely trimmed retail cuts from the higher priced cuts. However, if 
A whole-body counter being used to 
select for muscle mass at the Illinois 
Station. 
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M easuring differences in tenderness 
with a Warner-Bratzler Shear at the 
Michigan Station. 
mass selection for carcass merit is to be effective, reliable indicators 
of carcass traits in live cattle are needed . lt h as been es timated that 
under practica l conditions, mass selection would be approximatel y 
four times more effective in improving carcass traits than selection 
b ased on progeny test information if differences cou ld be accuratel y 
measured in live cattle. This has stimula ted investiga tion of indica tors 
of carcass merit in live animals. 
Beef ca tt le breeders have traditionally used subjective evalua tion 
of conformation to exert selection pressure on carcass merit . Research 
in Regional Project NC-1 has indicated tha t experienced a ppraisers 
can subjectively estima te group means for carcass grade, cutability 
(percent of closely trimmed, boneless, beef from round, loin, rib and 
chuck relative to carcass weight) and o ther carcass traits with reason-
able accuracy provided the graders h ave knowledge of the feeding and 
m anagement program to which the cattle have been subj ected and a 
knowledge of live weights. 
With ca ttle of the sa me sex within a herd that are fairl y uniform 
in age and have been feel and managed al ike, as is the case in pract ice, 
25 to 30% of the variation in actual cutability can be accounted for 
on the basis of live estimates of cutab ility by experienced appraisers. 
Although the very poorest cattle can probably be identified, this pre-
cision is less than desired for making individual prospective breeding 
ca ttle for differences in curability. 
Selection for growth r a te will do more to increase pounds of ed ible 
m eat at a constant age th an selection for any other trait. Final weight 
accounts for 80 to 88 % of the variation in pounds of boneless retail 
trimmed beef on an age constant basis. These studies were cond ucted 
on a within herd and sex basis where feeding and management condi-
tions were standardized, the conditions under which selection should 
occur. 
Variation in live weight adjusted for age is many times more im-
portant than variation in dressing percent and composition in deter-
mining pounds of edible product. Also, results indica te that variation 
and the heritability of differences in ca rcass composition within a 
herd and breed on a weight constant basis is low (10-1 5%). Thus, as 
far as pounds of edible meat is concerned, growth r ate is the major 
tra it that needs to be measured and selected for. 
Results have indicated that an accurate live animal measure of fat 
thickness would increase slightly (5-8% ) the accuracy of selection for 
pounds of retail product, above that from selection for fin al weight 
a t a constant age alone. 
An extensive study has been conducted to evaluate the use of the 
thermistor probe technique1 of measuring fat thickness. In several 
experiments, correlation coefficients between live and carcass measure-
ments over the /ongissim.us dorsi at the l 2-l 3th rib were moderate to 
high (.5-.8) when computed on a within breed and sex b asis. The live-
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probe estimate of fat thickness increased the accuracy of predicting 
weight of muscle in the carcass 6% over tha t of live weight alone. 
Ultrasonic measurements have about the same degree of accuracy 
as the thermistor probe in measuring differences in carcass fat thick-
ness. However, results of one study indica ted that ultrasonic estimates 
of fat thickness did not contribute to the accuracy of predicting pounds 
of retail product above tha t of live weight a lone (R 2=.89). Other ap-
proaches that are being evaluated for measuring carcass characteristics 
of li ve ca ttle include liquid scintillation counter and biopsy tech-
niques. 
Carcass traits h ave been measured and ex pressed in m an y ways . 
R a tios and percents have been used frequen tl y in ex pressing various 
measures of fat , lean a nd bone in the carcass. Results of one study 
indicate that expressing tra its such as pounds of retail product as a 
percent of ca rcass weight does not adjust for differences in ca rcass 
weight. It m erely changes the sign of the correlation between the trait 
and weight and therefore is not a satisfactory weight adjustment pro-
cedure in breeding programs. In other words, the u se of percent does 
not reAect di fferences that would have been observed in two animals 
h ad they been slaughtered at the same weight. R egression proced ures 
do thi s more adequately and should be u sed to ad just for differences 
in carcass weight in breeding or production-oriented programs. 
Beef ca ttle breeders should be concerned with selection for the 
maximum amount of lean meat of acceptable quality at the lowest 
possible cost. In the study where net m erit was defined in these terms, 
weight of retail product a t a constant age accounted for 96 % of the 
va ri a tion in net merit. Thus, it appears that considerably more atten-
tion should be given to differences in weight of retail product or edi-
ble portion a t a constant age in breeding programs than to differences 
in proportion of fat, lea n and bone. The u se of ratios and percents 
should probably be limited to the packing and retail segment of the 
industry where they are useful in establishing retail value of beef 
carcasses. 
Differences in carcass quality have been found to be moderatelv 
to highly heritable. The heritability for carcass quality grade, which 
is determi ned primarily by m arbling, is 40% . Differences in tenderness 
appear to be even more highly heritable (60% ). A selection experiment 
where herd bulls are selected on the basis of tenderness and then used 
by artificial insemination is in progress. One of the important research 
responsibilities is tha t of evalua ting and providing new tools for im-
proved methods of eva luating ca rcass composition and quality if ap-
1 The thermistor probe is a needle which has the rmistor beads located within it n ear 
its tip whi ch d e tect a nd re lay temperature to a tem perature dial. A hide puncture 
is made wi th a bleeding need le, then the tl1ermistor needle is inserted in the hide 
puncture. Since the tempera ture of mu scle is about three degrees higher th an that 
of fat in the li ve animal, th e need le can be u sed to measure fat thickness. 
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preciable genetic improvement is to be made in carcass merit. Con-
tinued emphasis is being given to these items in NC-1 investigations. 
Inbreeding and Heterosis 
Perform a nce in most economically importan t tra its declines with 
inbreeding. Fertility and mothering ability show the greatest decl ine. 
Effects of inbreeding on growth and carcass characteristics are less 
severe. The use of inbreeding depends largely on the amoun t of heter-
osis or hybrid vigor that can be ob tained from the systematic crossing
of in bred lines perhaps through a rotational sires program. 
Preliminary results from crossing H ereford lines that are at rela-
tively low levels of inbreeding indica te that heterosis may be a ppreci-
a ble in specific crosses. The performance of some of these lines in top 
cross evalu ations, when compared to o utbred stocks, indica tes tha t 
within line selection has been effective in improving tra its tha t have 
an a ppreciable amount of add itive genetic variation. 
T he development of inbred l ines is continuing in order to stud y 
problems associated with their development, to eva luate heterosis 
further, a nd to determine the possibilities of using heterosis th ro ugh 
the systematic crossing of inbred lines. 
Comprehensive an alyses have been made o n the data from the first 
phase of an ex tensive crossbreeding experiment involving the Here-
ford, Angus and Shorthorn breeds. Jn the first phase of the experiment 
the three straightbreds a nd all reciprocal crosses among them were 
produced. Heterosis or hybr id vigor was eva luated by comparing the 
crossbreds with the average of the straightbreds for a ll m ajor economic 
traits involved from conception through growth and onset of puberty 
for heifers and through growth and slaughter of the steers. 
Straightbred and crossbred cows of Angus, Hereford, and Shorthorn breeds with 
their crossbred calves in the experiment at Fort R obinson to evaluate h e terosis in 
fertility and rnothe,·ing ability. 
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Angus, Charolais a nd · Hereford heifers in the he terosis experiment at Missouri. 
The effects of h eterosis were significa nt for most of the traits eval-
uated. A 3% grea ter calf crop was weaned in the crossbred ca lves than 
in the straigh tbred ca lves because of differences in early postnatal 
mortality. 
The heterosis effect for weaning weight was 24 pounds (5.8%) in 
heifers and 16 pounds (3.6% ) in steers. The heterosis effect in heifers 
o n a low level of feeding was 52 pounds (7 .3 % ) for 550-day weight. 
This was grea ter than that of 29 pounds (3.3 % ) for 452-day weight in 
steers on a growing and fattening ration. 
T here are two plausible expla na tions for this difference. One is 
that he terosis is related to level of feeding, h aving a grea ter influence 
when feed intake is restricted. The second is that heterosis is grea ter 
in heifers tha n in steers in both preweaning and postweaning growth. 
An experimen t h as been initia ted to distinguish between these causes. 
Heterosis for growth ra te tended to decrease with increasing age after 
approximately one year of age in both sexes . 
Heterosis effect on age at first heat was 4 1 and 35 cl ays for low 
a nd moderate levels of feeding, respectively. After adjusting age at 
p uberty for the effects of average prewea ning a nd postweaning gains, 
approximately one-half to three- fourths of the heterosis effect on age 
at p uberty remained. Thus, h eterosis affected age at puberty indepen-
dent of its effects through average d aily gai ns. 
The adva ntage of the crossbred steers in feed efficiency was small. 
Crossbred steers produced slightly fatter carcasses when killed a t the 
sa me age. However, when adjusted for th e effect of weight there was no 
d ifference in ca rcass composition. ln net merit (val ue of boneless, 
closel y trimmed reta il mea t, adjusted for q uality grade, m inus feed 
costs from wea ning to s!a ughter based on price levels in 1965) the ad-
va n tage of crossbred steers over stra igh tbred steers was per 
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Some of the foundation Angus, Brown Swiss, H ereford and Holstein h e ifers from 
the heterosis experiment at Iowa. 
carcass and this did not take into account the 3% advantage in calf 
crop weaned. 
For growth, feed efficiency and carcass traits, the heterosis effect 
was greater in the Herford-Angus and Hereford-Shorthorn combina-
tions than in the Angus-Shorthorn combination, and for age and 
weight at puberty, the heterosis effect was greatest for the H ereford-
Shorthorn reciprocal crosses. In evaluating all traits, it can be con-
cluded that heterosis results in earlier maturity. 
The first phase of another experiment in which straightbrecls and 
reciprocal crosses of the Hereford and Charolais breeds were produced 
has recently been completed. Crossbred calves had an advantage of 4 % 
over straightbreds for growth. There was no apparent hybrid vigor 
in amount of feed needed to produce a unit of gain . There was little 
heterosis in carcass traits except that crossbreds tended to be fatter 
than the average of the Herefords and Charolais. 
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Charolais calves h ad faster growth ra tes and prod uced h eavier 
carcasses with more edible portion and less fat trim than H erefords. 
H ereford carcasses had higher marbling scores and grades than 
Charolais. Most of the calving difficulties were encountered with two-
year-old heifers. H erefords bred to Charolais bulls were the most 
troublesome. As a result, only slightly higher calving percen tages were 
obtained from cross-breed matings. Only limited calving problems 
were experienced following the first calf rega rdless of breed or cross. 
The low h eritability of fertility and the moderate heri tability of 
mothering ability suggest that these are the traits on which heterosis 
(non-additive genetic variance) will h ave its most im por tant effect. 
The second phase of these experimen ts designed to evaluate he terosis 
in fertility and mothering abili ty are now in progress. Preliminary 
results from the experiment involving the H ereford , Angus and Short-
horn breeds indica te considerable he terosis for reproduction and mo th-
ering ability. 
R esults of a preliminary analysis on data obtained in the first five 
years in this experiment indicate that a pproximately 7% more calves 
(9.1 % h eterosis) have been weaned by crossbred clams (80.2% ) than 
by straigh tbred dams (73.5%). Crossbred calves ou t of crossbred dams 
have o n the average h ad 5% heavier weaning weights than crossbred 
calves out of straightbred dams. When both of these traits are con-
sidered, a 15% advantage in favor of crossbred cows has been realized 
for pounds of calf weaned per cow bred . It a ppears that systema tic 
crossbreeding programs could be used by commercial cattlemen ·which 
could increase their production 15 to 20% per cow bred above tha t of 
programs involving straigh tbreds. 
In addition to the experiments described above, extensive cross-
breeding studies involving the H ereford, Angu s and Charolais, the 
Angu s and Milking Shorthorn and the Angus, H ereford , H olstein and 
Brown Swiss breeds have recently been initia ted. Plans are being made 
to evalua te different procedures and crossbreeding systems for utiliza-
t ion of h eterosis in commercial beef production programs. 
R esearch is needed to characteri ze breeds for their additive and 
non-add itive genetic meri t relative to all traits of economic impor-
tance in the full life cycle of beef cattle. Increased em phasis is being 
given to rese_arch in thi s area in NC-1 investigations. 
Genotype-Environment Interactions 
Beef ca ttle provide a means of u tilizing feed resources over a wide 
range o f climatic conditions and in various types of production pro-
grams. T he indu stry is ch aracterized by a grea t amount of excha nge 
of breeding stock among widely varying climates. Little is known about 
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Identical twins being used at the ·wisconsin Station to evaluate genotype-environ-
ment interaction. 
the range in adaptability of the different families, breeds, types, etc., 
to the different climatic conditions and environmental regimes in 
which beef cattle are produced. 
One recent experiment did pertain to this objective. In Phase I of 
the heterosis experiment involving the Charolais and Hereford breeds, 
two management systems were evaluated. Half of the calves were creep 
feel, fed out and slaughtered at a rela tively young age of about 14 
months and the others were wintered on a growing ration, grazed for 
60 days, fattened in drylot and slaughtered at about 20 months. 
A number of traits measuring rate and efficiency of growth and 
carcass composition and qua lity were evaluated. Significant breeding 
group x management system interactions were detected only for edible 
portion per day of age and marbling score. 
Charolais calves produced more edible portion per day of age than 
Hereford calves and this difference was greater when they were creep-
fed than when they were managed b y the deferred system. Hereford 
and crossbred calves slaughtered at the younger age had higher mar-
bling scores than those on the deferred system while the opposite was 
true with the Charolais calves. 
Some experiments under way or being planned will yield further 
information on the importance of genotype-environment interactions. 
An evaluation of the importance of such interactions, and of the im-
portance of selection for adaptability to specific climatic conditions 
and production programs, is needed in making correct decisions re-
garding the most effective breeding plans. Increased research is needed 
to answer some of these important questions. 
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Heritabilities and Genetic Correlations 
Estimates of heritabilities and of genetic and phenotypic correla-
tions among economically important traits have been discussed in pre-
vious sections. With the exception of fertility, traits of economic im-
portance are moderately to highly heritable (Table 1). The high and 
favorable genetic correlations among growth rates in different phases 
of the life cycle, between growth rate and pounds of edible product, 
and between postweaning growth and efficiency of feed conversion 
have been discussed. 
Important gene tic antagonisms have not been detected among most 
performance traits. A possible exception to this involves estimates of 
the genetic correlation between marbling score (traces=3, slight=4, 
. ... , abundant=lO) and cutability (% closely trimmed boneless retail 
cuts from round, loin, rib and chuck) reported to be - .8 and - .85 . 
However, a more recent estimate of the genetic correla tion between 
marbling and weight of edible product with carcass weight held con-
stant by regression was slightly positive. Further inves tiga tions are 
needed to elucidate the genetic relationship between these traits. 
Estimates of genetic correlation among a number of traits and their 
biological components that contribute to net merit in beef ca ttle are 
still needed to develop the most effective selection procedures. 
The more pertinent unanswered questions are: What is the genetic 
correla tion between growth rate and maternal ability? What are the 
genetic correlations among growth rate, mature cow size, maintenance 
requirements in different phases of the life cycle, and units of produc-
tion by the cow? What are the genetic correlations among growth 
rate, appetite, feed efficiency independent of appetite, and composition 
of gain both on an age constant and on a weight constant basis? An-
swers to these important questions are being sought in NC-1 investi-
gations. 
Even though heritabilities of most of the economically important 
traits seem high enough for selection to be reasonably effective and 
few important genetic antagonisms exist, the effectiveness o f m ass 
selection for these traits remains to be demonstrated experimentally. 
Selection experiments for specific traits with measurement of corre-
lated response in other traits h ave been initiated in the NC-1 project. 
These are controlled experiments so tha t genetic and environmental 
time trends can be partitioned. Although these experiments h ave not 
yet been underway long enough to evalua te the effectiveness of selec-
tion, they are designed to provide direct estimates of heri_tability and 
correla ted response for economically important traits, an important 
objective of R egional Project NC-1. 
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Breeding and Selection Procedures 
A thorough knowledge of measurement procedures for all econom-
ically important traits, and reliable estimates of their genetic para-
meters (heritabil ities, genetic correlations, inbreeding effects, heterosis 
effects and genotype-environment interactions), are needed to plan and 
conduct effective research programs to evaluate selection and breeding 
procedures experimentall y. As such knowledge accumulates, increased 
emphasis will be placed on evaluation of breeding and selection pro-
cedures with samples of actual cattle populations and with electronic 
computers and simulated populations. Such research wi ll provide beef 
cattle breeders with information on the most effective breeding prac-
tices to make the most rapid genetic improvement in the traits that 
contribute to productive efficiency and carcass merit. This information 
is essential if beef cattle breeding is to be fu lly exploited in the de-
velopment of the most efficient agriculture. 
Hereditary Defects 
A large number of hereditary defects of possible economic impor-
tance have been reported in all breeds of beef cattle and also among 
dairy breeds. The hereditary defect most fami liar to beef cattle breed-
ers is "snorter" dwarfism, which occurred at troublesome frequency 
in some herds in the late 1940's and early 1950's. Concern about 
"snorter" dwarfism stimulated research to develop procedures for 
identifying of "carriers" of this defect. 
Procedures which have been evaluated in NC-1 include radiogra-
phy, median head profile readings, and differential physiologica l re-
sponse (blood constituents, etc.) with and without the use of stress 
agents. Though these studies have revealed differences in means of 
"clea n" and "carrier" groups, the overlap h as been too great to war-
rant their use as a basis for the guarantee of a dwarf-free breeding 
herd. 
Even though the resea rch to develop a technique approaching l 
accuracy for detection of "carriers" of snorter dwarfism has not been 
completely successful, research has established that the inheritance 
of this kind of dwarfism is clue to a simple au tosomal recessive . This 
knowledge has enabled scientists to counsel with the industry on effec-
tive ways of reducing the frequency of this gene in seeclstock herds . 
The "snorter" type of dwarfism has been authentically reported in 
the Angus and Hereford breeds. 
Other types of dwarfism have also been investigated in NC-I. Re-
search indicates that "long-head" dwarfism is also inherited as a simple 
autosomal recessive distinct from "snorter" dwarfism. This type of 
dwarfism h as been identified in the Angus breed. Results suggest that 
the "comprest" condition is clue to the action of a pair of genes which 
do not show dominance. The three phenotypes and genotypes are: 
normal (NN), "comprest"(Nn), and extreme dwarf (nn) . The "com-
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prest" condition in Herefords and the "compact" condition in Short-
horns are probably due to the same gene. 
A lethal form of hydrocephalus has been shown to be inherited as 
a simple autosomal recessive. This condition has occurred at a fre-
quency high enough in some herds to cause concern and scientists are 
counseling with breeders and producers on ways of red ucing the fre-
quency of this gene in individual herds. 
One experiment is being conducted to provide information on the 
mode of inheritance of "double muscling." Sufficient data are not 
available to establish the mode of inheritance for this trait. 
A spastic lethal has been identified in a closed line of H ereford 
cattle. Results indicate that it is inherited as a simple au tosomal re-
cessive. The inheritance of a sublethal achrondoplasia, characterized 
primarily by malocclusion of the incisors resulting from a misshapen 
mandible, was also investigated and is probably inherited as a simple 
autosomal recessive. 
APPLICATION OF RESULTS AND PERSPECTIVE 
Approximately 400 scientific and technical reports h ave been pub-
lished on research conducted in R egional Project NC-1. These publi-
ca tions contribute greatly to our knowledge of procedures for meas-
uring most economically important traits and provide estimates of 
their heritabilities and genetic correlations. This knowledge has made 
it possible for beef cattle breeders to adopt R ecord of Performance 
Programs aimed at genetic improvemen t in the traits that contribute 
to productive efficiency and desirability of product. 
Edu ca tion programs to inform beef cattle producers of the methods 
of achieving geneti c improvement h ave been initia ted under the lead-
ership of NC-1 scientists and Extension speciali sts in most sta tes in the 
region. Subject matter for these programs comes primaril y from re-
search findings in thi s project. R ecord of Performance Programs apply-
ing the r esults of this research under the guidance of State Agricul-
tural Extension Services are underway in most of the states cooperat-
ing in NC-1. 
Each major beef ca ttle breed associa tion has ini tiated a R ecord 
o f Performance Program for i ts membershi p. Information provided by 
R ecord of Performance Programs is making it possible for breeders 
to increase the accuracy of their selections, thus accelerating rate of 
genetic improvement and giving them grea ter control over their op-
erations. Activity in this area continues to show an increase. Increasing 
interest by the commercial segment of the industry in crossbreeding 
throughout the region is largely due to results reported from heterosis 
experiments in R egional Project NC-1. 
The entire beef cattle industry has indicated keen interest in the 
NC-1 research program. Prompt application of the results evolving 
23 
from this effort is indicative of the need for increased knowledge on 
beef cattle breeding. While the results already obtained from this 
project have had a marked influence on the breeding programs in 
many of our seed stock herds, it must be emphasized that much re-
mains to be clone to provide the basic information necessary to guide 
the beef cattle industry in attaining maximum efficiency in producing 
the most desirable beef. 
A principal accomplishment of NC-I has been to focus attention 
on the impact that research on beef cattle breeding can have on re-
ducing production costs and improving the desirability of product 
through the application of knowledge that comes only from well or-
ganized and properly conducted research. 
It is not realistic to expect short-term results of a sensational nature 
from research in this area because knowledge necessarily accumulates 
slowly but it is evident that this project has a lready made significant 
contributions to increased knowledge and that this knowledge has had 
a substantial impact on the beef cattle industry. 
Regional Project NC-l aims always at reliable answers to the more 
pertinent unanswered questions, one question well answered being 
considered worth several partially answered. Contributing projects 
have been effectively adapted to regional objectives and to the avail-
able resources, with sound experimental designs that will yield in-
terpretable results. 
Though the accomplishments of the past J 9 years are impressive, 
current progress toward answering some of the major fundamental 
questions indicates that the most important contributions of Regional 
Project NC-J lie ahead. 
PUBLICATIONS FROM REGIONAL PROJECT NC-1 
I. Journal Articles 
I. Anderson, David E., J. L. Lush and D. Chambers. 
1957. Studies on bovine ocular squamous carcinoma (cancer eye). II. Re-
lationship between eyelid pigmentation and occurrence of cancer eye 
lesions. J. Animal Sci. 16:739. 
2. Anderson, David E., D. Chambers and J. L. Lush. 
1957. Studies on bovine ocular squamous carcinoma (cancer eye). III. In-
herita nce of eyelid pigmentation. J. Animal Sci. 
3. Arthaud, R. L., A. B. Schultze, R. M. Koch and V. H. Arthaud. 
1959. The relationship of certain blood constituents to rate and economy 
of gain in bee[ cattle. J. Anima l Sci. 18:314. 
4. Baker, Marvel L., C. T. Blunn and M. M . Oloufa. 
1950. Stumpy, a recessive achondroplasia in Shorthorn cattle. J. Hered. 
41:243. 
5. Baker, M a rvel L., C. T. Blunn and M. Plum. 
1951. Dwarfi sm in Aberdeen-Angus cattle. J. Hered. 42:141. 
6. Baker, M . L, Loya l C. Payne and Guy N. B a ker. 
The inheritance of hydrocephalus in cattle. J. Hered. 52:4. 
7. Botkin, M. P. and J. A. Whatley, Jr. 
1953. Repeatability of production in range beef cows. J. Animal Sci. 12:552. 
8. Bovard, K . P. and L. N. Hazel. 
Growth patterns in snorter dwarf and normal Hereford calves. J. 
An im a l Sci . 22:188. 
24 
9. Burris, M. J. and C. T. Blunn. 
1952. Some factors affecting gestation length and birth weight of beef cat-
tle. J. Animal Sci. 11:34. 
LO. Christian, L. L., E. R. Hauser and A. B. Chapman. 
1965. Association of preweaning and postweaning traits with weaning 
weights in cattle. J. Animal Sci. 24:652. 
11. Christian, L. L., E. R. Hauser and A. B. Chapman. 
1965. Heritability estimates in beef cattle based on identical and fraternal 
twin data. J. Animal Sci. 24:643. 
12. Cundiff, L. V., D. Chambers, D. F. Stephens and R . L. Willh am . 
I 964. Genetic analysis of some growth and carcass traits in beef cattle. 
J. Animal Sci. 23:1133. 
13. Cundiff, L. V., R. L. Willham and Charles A. Pratt. 
1966. Additive versus multiplicative correction factors for weaning weight in 
beef cattle. J. Animal Sci. 25:983. 
14. Cundiff, L V., R. L. Willham and Charles A. Pratt. 
1966. Effects of certain factors and their two-way interactions on weaning 
weight in beef cattle. J. Animal Sci. 25:972. 
15. Delphia, J. M., D. F. Eveleth, F . M. Bolin and M. L. Buchanan
1959. Study of certain endocrine glands from two sterile Hereford dwarf 
bulls. Vet. Med. 54:426. 
16. Delphia, J. M., D. F . E veleth, F. M. Bolin and M. L. Buchar. a n. 
1959. Observations of the capsules of the adrenal gla nds in ca ttle. Vet. 
M ed . 54:243. 
17. Delphia, J.M., D. F . Eveleth, F . M. Bolin and M. L. Buchanan
1960. Cystic pituita1·y glands in cattle. Vet. Med. 55:75. 
18. Dinkel, C. A. and K. E. Gregory. 
1965. Evaluation of the profilometer for detection of H ereford bulls het-
erozygous for the snorter dwarf gene. J. Animal Sci. 24:438. 
19. Dinkel , C. A., J. A. Minyard and W . L. Jones. 
1960. Radiographic and electrocardiographic studies of the bovine heart in 
rel ation to dwarfism. J. Animal Sci. 19:948. 
20. Dinkel, C. A., J.A. Minyard and D. E. Ray. 
1963. Effects of season of breeding on reproductive and weaning perform-
a nce of beef cattle grazing seleniferous range. J. Animal Sci. 22:1043. 
21. Dinkel, C. A., J . L. Wilson , H. J. Tuma and J. A. Minyard. 
1965. Ratios and percents as measures of carcass traits. J. Animal Sci. 
24:425. 
22. Emmerson, M. A. and L. N. Hazel. 
1956. Radiographic d emonstration of drawf gene-carrier bee f animals. J. 
Amer. Vet . Med. Assoc. 128:381. 
23. Eveleth, D. F., F. M. Bolin and M. L. Bucha n an . 
1956. Abnormal shape of the h eart of dwarf cattle. Vet. Med. 51:495. 
24. Foote, W. D., E. R. Hanser and L. E. Casida. 
Some causes of var ia tion in post-pa1·tum reproductive activity i n 
Hereford cows. J. Animal Sci. 19:238. 
25. Foote, W. D., E. R. Hauser and L. E. Casida. 
1960. Effect of uterine horn pregnant, p arity of dam and sex of calf on 
birth weight and gestation length in Angus and Shorthorn cows. J. Animal 
Sci. 19:470. 
26. Foote, W. D., E. R. Hauser and L. E. Casida. 
1960. T h e inflnence of progesterone trea tment on post-partum reproductive 
ac tivity in bee£ cattle. J. Animal Sci. 19:674. 
27. Fowle, K. E., J. H. Cline, E. W. Klosterman and C. F. P a1·ker. 
1967. Transferrin genotypes and their rel a tionship with blood const ituents, 
fertility. and cow product ivity. J . Anim a l Sci. 26:1226. 
28. Gregory, K. E. 
1965. Symposium on performance testing in beef cattle. E valua ting p ost-
weaning perform a nce in beef cattle. J. An im a l Sci. 24:248. 
29. Gregory, K. E., V. H. Arthaud, R . M. Koch and L. A. Swiger. 
1962. The inheritance of a spastic leth a l in cattle. J. Hered. 53: 130. 
25 
30. Gregory, Keith E., C. T. Blunn and M. L. Baker. 
1950. A study of some factors influencing the bi1·th and weaning weights 
of beef calves. J. Animal Sci. 9:338. 
31. Gregory, K. E., R. M. Koch and L. A. Swiger. 
1962. Malocclusion-A hereditary defect in cattle. J. Hered. 53:168. 
32. Gregory, K. E., L. A. Swiger, V. H. Arthaud, R. B. Warren, D. K. Hallet and 
R. M. Koch. 
1962. Relationships among certain live and carcass characteristics of beef 
cattle. J. Animal Sci. 21:720. 
33. Gregory, K. E., L.A. Swiger, B. C. Breidenstein, V. H. Arthaud, R . B. Warren 
and R. M. Koch. 
1964. Subjective live appraisal of beef carcass traits. J. Animal Sci. 23:1176. 
34. Gregory, K. E., L. A. Swiger, R. M. Koch, L. J. Sumption, J. E. Ingalls, W. 
W. Rowden and J. A. Rothlisberger. 
1966. Heterosis effects on growth rate of beef heifers. J. Animal Sci. 25:290. 
35. Gregory, K. E., L. A. Swiger, R. M. Koch, L. J. Sumption, W. W. Rowden and 
J. E. Ingalls. 
1965. Heterosis in preweaning traits of beef cattle. J. Animal Sci. 24:21. 
36. Gregory, K. E., L. A. Swiger, L. J. Sumption, R. M. Koch, J. E. Ingalls, W. 
W. Rowden and J . A. Rothlisberger. 
1966. Heterosis effects on carcass traits of beef steers. J. Animal Sci. 25:311. 
37. Gregory, K. E., L. A. Swiger, L. J. Sumption, R. M. Koch, J. E. Ingalls, W. 
W. Rowden and J. A. Rothlisberger. 
1966. Heterosis effects on growth rate and feed efficiency of beef steers. J . 
Animal Sci. 25:299. 
38. Hamann, H.K., S. Weardon and W. H. Smith. 
1963. Estimation of genetic and environmental factors affecting weaning 
weights of creep fed cattle. J. Animal Sci. 22:316. 
39. Hegarty, G. R., L. J. Bratzler and A. M. Pearson. 
1963. The relationship of some intracellular protein characteristics to beef 
muscle tenderness. J. Food Sci. 28:525. 
40. Johnson, L. E. and C. A. Dinkel. 
1951. Correction factors for adjusting weaning weights of range calves to 
the constant age of 190 days. J. Animal Sci. 10:371. 
41. Johnson, L. E. , G. S. Harshfield and W. C. McCone. 
1950. Dwarfism-hereditary defect in beef cattle. J. Hered. 41:177. 
42. Klosterman, Earle W. L. E. Kunkle, P. Gerlaugh and V. R. Cahil l. 
1954. The effect of age of castration upon rate and economy of gain and 
carcass quality of beef calves. J. Animal Sci. 13:817. 
43. Klosterman, Earle W., L. G. Sanford and C. F. Parker. 
1967. Effect of cow size and condition and ration protein content upon 
maintenance requirements of mature beef cows. J. Animal· Sci. Submitted 
for publication. 
44. Koch, Robert M. 
1951. Size of calves at weaning as a permanent characteristic of range 
Hereford cows. J. Animal Sci. 10:768. 
45. Koch, R. M., K. E. Gregory, J. E. Ingalls and R. L. Arthaud. 
1959. Evaluating the influence of sex on birth weight and preweaning gain 
in b eef cattle. J. Animal Sci. 18:738. 
46. Koch, R . M., E. W. Schleicher and V. H. Arthaud. 
1955. Weight changes in beef calves following birth. J . Animal Sci. 14:792. 
47. Koch, R. M., E. W. Schleicher and V. H. Arthaud. 
1958. The accuracy of weights and gains of beef cattle. J. Animal Sci. 
17:604. 
48. Koch, R. M., L. A. Swiger, Doyle Chambers and K. E. Gregory. 
1963. Efficiency of feed use in beef cattle. J. Animal Sci. 22:486. 
49. Lindley, C. E., G. T. Easley, J. A. Whatley, Jr. and D. Chambers. 
1958. A study of the reproductive performance of a purebred Hereford 
herd. J. Animal Sci. 17:336. 
50. Lindley, C. E., G. T. Easley, J. A. Whatley, Jr. and D. Chambers. 
1959. Certain semen characteristics and their relation to the reproductive 
performance of a purebred Hereford herd. J. Animal Sci. 18:55. 
26 
51. Magee, W. T. 
1965. Estimating response to selection. J. Animal Sci. 24:242. 
52. Magee, W. T., R. A. Merkel, L. J. Bratzler, A. M. Pearson and K. E. Kemp. 
1968. Relationships among performance traits of grade Hereford bulls. 
J. Animal Sci. (In press). 
53. Magee, W. T., R. H. Nelson, G. A. Branaman, L. J. Bratzler and A. M. 
Pearson. 
1958. Some factors affecting carcass grade in steers. J. Animal Sci. 17:649. 
54. Minyard, J. A. and C. A. Dinkel. 
Heritability and 1·epeatability of weaning weight in beef cattle. J. 
Animal Sci. 24:1072. 
55. Minyard, J. A. and C. A. Dinkel. 
1965. Weaning weights of beef calves as affected by age a nd sex of calf 
and age of dam. J. Animal Sci. 24:1067. 
56. Orme, L. E., A. M. Pearson, L. J. Bratzler and W. T. Magee. 
1958. Specific gravity as an objective measure of marbling. J. Animal Sci. 
17:693. 
57. Orme, L. E., A. M. Pearson, W. T. Magee and L. J. Bratzler. 
1959. Relationships of live animal measurements to various carcass meas-
urements in beef. J. Animal Sci. 18:991. 
58. Orme, L. E., A. M. Pearson, W. T. Magee and L. J. Bratzler. 
1959. The muscle-bone rela tionship in beef. J. Animal Sci. 18:1271. 
59. Pipes, G. W., T. R. Bauman, J. R. Brooks, J. E. Comfort and C. W. Turner. 
1963. Effect of season, sex and breed on thyroxine secretion rate of beef 
cattle a nd comparison with dairy cattle. J. Animal Sci. 22:476. 
60. Schwulst, F. J., L. J. Sumption, L. A. Swiger and V. H. Arthaud. 
1966. Use of oxytocin for estimating milk production of bee{ cows. J. Ani-
mal Sci. 25:1045-1047. 
61. Swiger, L. A. 
1961. Genetic and environmen tal influences on gain of beef cattle during 
various periods of life. J. Animal Sci. 20:183. 
62. Swiger, L. A., K. E. Gregory, V. H. Arthaud, B. C. Breidenstein, R. M. Koch, 
L. J. Sumption and W. W. Rowden. 
1966. Adjustment factors for carcass, gain and feed trai ts of beef cattle. 
J. Animal Sci. 25:69. 
63. Swiger, L. A., K. E. Gregory, R . M. Koch and V. H. Arthaud. 
1961. Effect of inb1·eeding on performance traits of beef cattle. J. Animal 
Sci. 20:626. 
64. Swiger, L. A., K. E. Gregory, R. M. Koch, W. W. Rowden, V. H. Arthaud and J. E. Ingalls. 
Evaluating postweaning gain of beef calves. J. Animal Sci. 22:514. 
65. Swiger, L. A., K. E. Gregory L. J. Sumption, B. C. Bridenstein and V. H. 
Arthaud. 
1965. Selection indexes for efficiency of beef production. J. Animal Sci. 
24:418. 
66. Swiger, L. A. , and L. N. Hazel. 
Optimum length of feeding period in selecting for gain for beef 
cattle. J. Animal Sci. 20:189. 
67. Swiger, L. A. , R. M. Koch, K. E. Gregory and V. H. Arthaud. 
Effect of length of the feeding period on accuracy of selection for 
gain and feed consumption in beef cattle. J. Animal Sci. 20:802. 
68. Swiger, L. A., R. M. Koch, K. E. Gregory and V. H. Arthaud. 
1962. Selecting beef cattle for economical gain. J. Animal Sci. 21:588. 
69. Swiger, L. A., R. M. Koch, K. E. Gregory, W. W. Rowden and J. E. Ingalls. 
1962. Evaluating preweaning growth of beef calves. J. Animal Sci. 21:781. 
70. Tallis, G. M. and E. W. Klosterman. 
1959. Efficient estimates of heritability from paternal half-sib correlations. 
J. Animal Sci. 18:622. 
71. Tallis, G. M., E. W. Klosterm an and V. R. Cahi ll. 
1959. Body measurements in relation to beef type and to certain carcass 
characteristics. J. Animal Sci. 18:108. 
27 
72. Tallis, G. M., E. W . Klosterman and V. R . Cahill. 
1959. A topcross breeding experiment with outbred and inbred He1·efor d 
sires. I. Line comparisons and phenotypic correl a tions. J. Animal Sci . 18:745. 
73. Tuma, H. J., C. A. Dinkel, J . A. Minyard and B. C. Breidenstein . 
1967. Methods of predicting kilograms of reta il cuts in the beef carcass. 
J. Agr. Sci. 68:301. 
74. Whiteman, Joe W., P. F. Loggins, D . Chambers, L. S. Pope and D. F. Stephens. 
1954. Some sources of erro1· in weighing steer s off grass. J. Animal Sci. 
13:832. 
75. Wilson, L. L. , C. A. Dinkel and J. A. Minyard. 
1963. Bee[ cattle selection indexes involving conformation and weight. J. 
Animal Sci. 22:1086. 
76. Wilson, L. L., C. A. Dinkel , D. E. Ray and J. A. Minyard. 
1963. Beef carcass composition as inAuenced b y diethylstilbes trol. J. Animal 
Sci. 22:699. 
77. Wilson, L. L. , C. A. Dinkel , H . J. Tuma and J. A. Minyard. 
1964. Live animal prediction of cutability and other beef ca rcass charac-
teristics b y several judges. J. Animal Sci. 23:1102. 
78. Wiltbank, J. N. 
1961. A technique for sterilization of bulls. Southwestern Vet. 14: 194. 
79. Wiltba nk, J . N., K. E. Gregory, L. A. Swige1·, J. E. Inga lls, J . A. Rothlisberger 
and R. M. Koch. 
1966. E ffects of h eterosis on age and weight a t puberty in beef h eifer s. J . 
Animal Sci. 25:744. 
80. Wiltban k, J. N., K. E. Gregory, J . A. Rothli sberger, J. E. Inga ll s and C. W. 
K asson. 
1967. Fertility in beef cows bred to produce straightbred and crossbred 
calves. J. Anim al Sci. 26:1005. 
81. Wiltbank, J. N ., J. E . Ingalls and W. W. Rowden. 
1961. Effect of various forms and levels of estrogen alone or in combin ations 
with Gonadotrophins on the estrus cycle of beef heifer s. J . Animal Sci. 
20:341. 
82. Wiltbank, J. N., J. A. Rothlisberger and D . R. Zimmerman. 
1961. Effect of h uman Chorionic Gon adotrophin on m ainten ance of the 
Corpus Luteum and emb1·yonic survival in the cow. J. Animal Sci. 20:827. 
83. Wiltbank J. N., W. W. Rowden, J. E . Ingalls, K. E. Gregory, and R. M. Koch. 
1962. Effect of energy level of reproductive phenomena of mature Here-
ford cows. J. Animal Sci. 21:219. 
84. Wiltbank, J. N., E . J . W arwick, E. H. Vernon and B. M. Priode. 
1961. Factors affecting net calf crop in beef cattle. J. Animal Sci. 20:409. 
II. Research Bulletins, Station Bulletins, Station Circulars, 
Miscellaneous Publications, etc. 
1. Anderson, David E. and D. Chambers. 
1957. Genetic aspects of cancer eye in cattle. Okl a . Agr. Exp. Sta. Misc. 
Pub. No. M . P. 48:28. Stillwater, Okla. 
2. Baker, Marvel L., L. E. Johnson and R. L. Davis. 
1952. Beef cattle breeding research at Fort Robinson. Nebraska Agr. Exp. 
Sta. Misc. Pub. I, Lincoln, Nebr. 
3. Brethour, John R. and W . W. Duitsman. 
1966. Effect of sire on performance and carcass traits of prog·eny. Bulletin 
492. K ansas Agr. Exp. Sta., Manhattan, Kan. 
4. Buchanan, M. L., F. M. Bolin, J. J. Burnham and D. F. Eveleth. 
1956. Some skeletal changes associated with dwarfism in cattle. N. D. Agr. 
Exp. Sta. Bui. No. 403. Fargo, N. D. 
5. Chambe1·s, Doyle, J. Armstrong a nd D. F. Stephens. 
1960. Development of 1·eplacement beef heifers for expression of m aternal 
traits. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 57:89. Stillwater, Okla. 
6 . Chambers, Doyle, Joe B. Armstrong and D. F. Stephens. 
1961. Progeny testing beef bulls for growth. Okla . Agr. Exp. Sta. Misc. P ub. 
No. M. P. 64 :95. St illwater, Okla. 
28 
7. Chambers, Doyle, M. P. Botkin and J. A. Whatley, Jr. 
1953. Weaning weight of calf as a measure of mothe1·ing ability of the 
beef cow. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 31:10. Sti llwater, Okla. 
8. Chambers, Doyle, G. Bratcher, J. A. Whatley, Jr. an d D. F. Stephens. 
I 956. Selection of beef bulls based upon r ecords of performance and visual 
appraisal. Okl a. Agr. Exp. Sta. Misc. Pub. No. M. P. 45:43. Stillwater, Okla. 
9. Chambers, Doyle, Dale Burnett, J. A. Whatley, Jr. and D. F. Stephens. 
1962. Efficiency of gains by beef calves as influenced by weight and rate 
of gain. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 67:106. Stillwater, Okla. 
10. Chambers, Doyle, G. O. Conley and J. A. Whatley, Jr. 
1957. Reproductive efficiency of rang·e beef cows. Okla. Agr. Exp. Sta. Misc. 
Pub. No. M. P. 48:23. Stillwater, Okla. 
11. Chambers, Doyle, D. Hoover, J. A. Whatley, Jr. and D. F. Stephens. 
1956. Productivity of beef cows as appraised by ll2-and 210-day calf 
weights. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P . 45:30. Stillwater, Okla. 
12. Chambers, Doyle, N. M . Kieffer and L. S. Pope. 
1958. Inherita nce of productivity of beef cows. Okla. Agr. Exp. Sta. Misc. 
Pub. No. M. P. 51:69. Stillwa ter, Okla. 
13. Chambers, Doyle, T. J. M arlowe and J. A. Whatley. 
1954. A r eview of studies on dwarfism in beef cattle. Okla. Agr. Exp. Sta. 
Misc. Pub. No. M. P. 34:29. Stillwater, Okla. 
14. Chambers Doyle, L. S. Pope, J. A. Whatley Jr., G. Bratcher and D. F. 
Stephens. 
1955. Selection of heef calves for feedlot performance. Okla. Agr. Exp. 
Sta . M isc. Pub. No. M.P. 43 :63. Stillwa ter, Okla. 
15. Ch ambers, Doyle, J. A. Wh a tley, J r., A. E . D arlow and D . F . Stephens. 
1952. Perform a nce testing o f beef ca ttle in the feedlot. Okl a. Agr. Exp. 
Sta . Misc. P ub. N o. M .P. 27 . Stillwater, Okla . 
16. Ch ambers, Doyle, J. A . W hatley, J r. a nd D. F. Stephe ns. 
1951. Growth o f Hereford he ifer s of differ ent types. Okla. Agr. E xp. Sta. 
Misc. Pub. N o. M. P. 22. Stillwater, Okl a. 
17. Ch am bers, Doyle, J. A. Whatley, J 1·. a nd D . F. Stephen s. 
1954. Growth and reproductive per form an ce of l a1·ge- and small -typ e 
Hereford cattle. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 34:50. St illwater , 
O kla . 
18. Cund iff, L. V., R. L. W illh am and C. A. Pratt. 
1966. Factors to take into account when ad justing weaning weigh ts of 
calves. Okla. Exp. Sta. Misc. Pub. M. P . 78. Stillwater, Okla. 
19. Cundiff, L. V ., R. L. Willham and D. F. Stephens. 
1965. Genetic r elationship between growth and carcass traits. Okla. Agr. 
Exp. Sta. Misc. Pub. No. M. P. 76:45. Stillwate1·, Okla. 
20. Dinkel, C. A., D. A. Busch, J. A. Minyard, D. E. Schafer and W. J. Costello . 
1967. An eight year summary of the carcass steer project. Animal Sci. 
Series 67-10. 
21. Dinkel, C. A. and J . A. Minyard. 
1958. Beef Cattle Breeding. A contribution to S. D . Agr. Exp. Sta. Circ. 
140. Brookings, S. D. 
22. Dinkel, C. A. and J. A. Minyard. 
1958. Indexing beef cattle. S. D. Agr. Exp. Sta. Circ. 144. Brookings, S. D . 
23. Dinkel, C. A. and J. A. Minyard. 
1965. (Revision). Indexing beef cattle. S. D. Agr. Exp. Sta . Circ. 144. 
Brookings, S. D . 
24. Dinkel, C. A. and A. L. Musson. 
1956. Beef cattle breeding research in South Dakota. S. D . Agr. Exp. Sta. 
Circ. 130. Brookings, S. D. 
25. Dinkel, C. A. , A. L. Musson and W. C. McCone. 
1955. Beef cattle breeding. A contribution to Circular ll6. S. D. Agr. E xp. 
Sta., Brookings, S. D. 
26. Foley, C. W., J. E. Comfort a nd J. F. Lasley. 
1960. Blood sugar level in normal and d warf beef cattle before and a fter 
insulin in jections. Mo. Agr. Exp. Sta. R es. Bui. 729. Columbia, Mo. 
29 
27. Foley, C. W., J. F. Lasley and .J. E. Comfort. 
1960. Leukocyte numbers in normal and dwarf beef cattle before and 
after insulin injections. Mo. Agr. Exp. Sta. Res. Bui. 762. Columbia, Mo. 
28. Gerlaugh, Paul, L. E. Kunkle and D. C. Rife. 
1951. Crossbreeding beef cattle. Ohio Agr. Exp. Sta. Res. Bui. 703. Wooster, 
Ohio. 
29. Gregory, K. E. 
1960. Carcass evaluation-production relationships. Proceedings 13th An-
nual Reciprocal Meat Conference. National Livestock and Meat Board,7-12. 
30. Gregory, Keith E. 
1961. Improvement of beef cattle through breeding methods. North Central 
Regional Pub. 120. Nebr. Agr. Exp. Sta. Res. Bui. 196. Lincoln, Nebr. 
31. Gregory, K. E. 
1964. Beef cattle breeding. Agriculture Information Bulletin No. 286. 
U. S. Department of Agriculture. 
32. Gregory, Keith E., R. M. Koch, L. N. Hazel and D. Ch ambers. 
1961. Principles of record of performance in beef cattle. North Central 
Regional Publication ll9. Nebr. Agr. Exp. Circ. 106. Lincoln, Nebr. 
33. Hedrick, H. B., W. E. Meyer, M. A. Alexander, J. F. Lasley, J. E. Comfort, 
A. J. Dyer and H. D. Naumann. 
1963. Indices of meatiness in beef. Mo. Agr. Exp. Sta. Res. Bui. 820. Co-
lumbia, Mo. 
34. Kieffer, Nat M., R. L. Hendrickson, D. Chambers and D. F. Stephens. 
1959. The influence of sires upon some carcass characteristics of Angus 
steers and heifers. Okla. Agr. Exp. Sta. Misc. Pub. M. P. 55:14. Stillwater, 
Okla. 
35. Klosterman, Earle W.
1967. Total feed efficiency of beef production under two systems of man-
agement. Ohio Agr. Res. and Dev. Center, Res. Summary 18. 
36. Klosterman, Earle W. , V. R. Cahill and C. F. Parker. 
1967. A comparison of the H ereford and Ch arolais breeds and their crosses 
under two systems of management. Ohio Agr. Res. Bull. (In press). 
37. Klosterman, Earle W., V. R. Cahill, C. F. Parker and Walter R . Harvey. 
1966. A comparison of the Hereford and Charolais breeds and their crosses 
under two systems of management. OARDC Research Summary No. 7. 
38. Knutson, R. D. 
1966. Variation in tenderness of beef muscles. N. D. Agr. Exp. Sta. Tech. 
Bull. 464. Fargo, N. D. 
39. Lasley, J. F. and J. E. Comfort. 
1959. Performance testing of bulls-type, rate and efficiency of gains. Mo. 
Agr. Exp. Sta. Bui. 733. Columbia, Mo. 
40. Lasley, J. F. and J. E. Comfort. 
1960. Influence of date of birth and other factors on weaning weights 
of beef calves. Mo. Agr. Exp. Sta. Bui. 751. Columbia, Mo. 
41. Lasley, J. F. , J. E. Comfort and J. 0. Butcher. 
1958. Influence of heredity on fertility and weaning weights in beef cattle. 
Mo. Ag:r. Exp. Sta. Bui. 704. Columbia, Mo. 
42. Lasley, J. F. and Bill N. Day. 
1960. Learn to predict inheritance of breeding herds. Mo. Agr. Exp. Sta. 
Bui. 757. Columbi a, Mo. 
43. Magee, ·w. T. 
1965. How commercial herds change genetically. Quar. Bui. Mich. Agr. 
Exp. Sta. 48:4. 
44. Magee, W. T. 
1962. Sex and age effects on productive t1·aits in beef cattle. McGraw-Hill 
Encyclopedia of Science and Technology. 
45. Massey, J. W. and J. E. Comfort. 
1963. Selection of the herd bull. Mo. Agr. Exp. Sta. Guide 2008. Colum-
bia, Mo. 
46. Massey, J. W., C. W. Foley, A. G. Johnson and J F . Lasley. 
1958. New findings in dwarfism research Mo. Agr. Exp. Sta. Bui. 704. 
Columbia, Mo. 
30 
47. Massey, J. W., R. K. Leavitt, M. A. Alexander, W. E . Mayer and H . B. Hedrick. 
1964. Use of ultrasonics in beef cattle improvement. Mo. Agr. Exp. Sta. 
Guide 2000. Columbia, Mo. 
48. Pratt, Charles A., J . A. Whatley, Jr. and Doyle Chambers. 
1962. Inheritance of mothering ability in beef cattle. Okla. Agr. Exp. Sta. 
Misc. Pub. No. M. P . 67:43. Stillwater, Okla. 
49. Rankin, B. J., E. J. Turman, B. J. Watkins, D . Chambers and D. F . Stephens. 
1959. An evaluation of the X-ray method for identifying carriers of the 
snorter dwarf gene in beef cattle. J. Animal Sci. 18:1461 (Abstr.) and Okla. 
Agr. Exp. Sta. Misc. Pub. No. M. P. 57:34. (1960) . Stillwater, Okla. 
50. Sewell, H. B. , J. E. Comfort, B. N. Day and J. F. Lasley. 
1963. Genetic and environmental factor influencing the weaning weight of 
calves. Mo. Agr. Exp. Sta. Res. Bui. 823. Columbia, Mo. 
51. Smith, Walter H. and V. E. McAdams. 
1963. Performance testing program for beef cattle. Kan. State Univ. Ext. 
Serv. Bui. C-306. Manhattan, Kan. 
52. Smith, Walter H. and Robert Schalles. 
1967. Improving beef cattle through breeding m ethods. Livestock Feeder's 
Day Report, Kan. Agr. Exp. Sta., Bulletin 507. Manhattan, Kan. 
53. Smith, W . H., J. D. Wheat and H . G . Spies. 
1966. Improvement of beef cattle through breeding m ethods. Bulletin 493. 
Kan. Agr. Exp. Sta. Manhattan, Kan. 
54. Stanley, Marion E., D . Chambers and D. E. Anderson. 
1958. Inheritance of color pattern and shade of hair color in Hereford 
cattle. Proc. Assn. Sou. Agr. Wkrs. p . 86. (Abstr.) and Okla. Agr. Exp. 
Sta. Misc. Pub. N o. M. P. 51:50. Stillwater, Okla. 
55. Stephens, D . F. 
1953. Further studies on feedlot performance of beef calves. Okla. Agr. 
Exp. Sta. Misc. Pub. No. M. P . 31:82. Stillwater, Okla. 
56. Stufflebeam, C. E., L. L. Wilson, D . T. Mayer, B. N. Day, J. E . Comfort and 
J. F. Lasley. 
1965. Seasonal variation in levels of som e ch emical and h ematological 
components in the blood of H ereford cows. Mo. Agr. Exp. Sta. R es. Bui. 
859. Columbia, Mo. 
57. Tanner, James E. , J ack A. Richey, Richard L. Willham and Joe V. Whiteman
1967. Differences in growth pattern and carcass d evelopment of Angus 
b ull s, steers and h eifers. Okla. Agr. Exp. Sta. Misc. Pub. M. P . 79 :31. Still-
water, Okla. 
58. Turman, E. J. 
1957. The response of dwarf carr iers and normal beef cattle to insulin 
induced stress. Okl a. Agr. Exp. Sta. Misc. Pub. M. P. 48:72. Stillwater, Okla. 
59. Turma n, E. J. 
1964. Growth and development of replacement beef heifers for optimum 
reproductive p erformance. Okla. Sta te Univ. Block and Bridle Club Year-
book:45. Stillwater, Okla. 
60. Turman, E. J., R. D . Humphrey, D. Chambers and D . F. Stephens. 
1957. R adiographs of th e lum bar vertebrae of beef calves a nd their associa -
tions wi th the snorter dwarf gene. Okla. Agr. Exp. Sta. Misc. Pub. No. 
M. P. 48:33. Stillwater, Okl a. 
61. Turman, E. J. , B. J. Watkins, Doyle Chambers and Dwight Steph en s. 
1962. The inheritance o f two different typ es of d warfism in beef cattle. 
Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 67:58. Stillwater, Okla. 
62. Turm an , E. J., B. J. Watkins D . Ch ambers, D. F . Steph ens and R . D. Hum-
phrey. 
1958. X-rays of lumbar vertebrae as a method for detecting carr iers of 
dwarfism. Okl a. Agr. Exp. Sta. Misc. Pub. No. M.P. 51:9. Stillwater, Okla. 
63. Tm·man, E. J., L. Smith son , L. S. Pope, R. E. Renbarger and D. F. Stephen s. 
1964. Effect of feed level before and after calving on the performance of 
two-year-old h eifers. Okla. Agr. Exp. Sta. Misc. Pub. No. M. P. 74:10. 
Stillwater, Okla. 
64. Willham, R. L. and D. F. Steph ens. 
1964. Beef cattle selection studies. Okla. Agr. Exp. Sta. No. M. P. 74:74. 
Stillwater, Okla. 
31 
III. Progress Reports 
1. Adams, C. H. 
1964. Factors influencing carcass value. Beef Cattle Progress Report. De-
partment of Animal Science. Univ. of Nebr. Lincoln, Nebr. 
2. Adams, C. H. 
1964. Methods of appraising beef tenderness. Beef Cattle Progress Report. 
Department of Animal Science. Univ. of Nebr. Lincoln, Nebr. 
3. Aicher, L. C., R. F. Cox, F. B. Kessler and A. D. Weber. 
1950. The influence of the sire on efficiency of feed utilization of (1) year-
ling steers, (2) yearling h eifers and (3) steer and heifer calves. Roundup 
Circular 37. Fort Hays Branch Station, Kan. Agr. Exp. Sta. Hays, Kan. 
4. Aicher, L. C. and F. B. Kessler. 
1951. The influence of the sire on efficiency of feed utilization of (1) year-
ling steers, (2) yearling heifers and (3) steer and heifer calves. Roundup 
Circular 38. Fort Hays Branch Station, Kan. Agr. Exp. Sta. Hays, Kan. 
5. Aicher, L. C. and F. B. Kessler. 
1952. The influence of the sire on efficiency of feed utilization of (l) year-
ling steers, (2) yearling heifers and (3) steer and heifer calves. Roundup 
Circular 39. Fort Hays Branch Station, Kan. Agr. Exp. Sta. H ays, Kan. 
6. Arthaud, V. H. 
1965. Effect of sex on production, carcass traits. Reef Cattle Progress Re-
port. Department of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
7. Arthaud, V. H. and C. H. Adams. 
I 964. Effect of sex on production and carcass traits. Reef Cattle Progress 
Report. Department of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
8. Arthaud, V. H. , C. H. Adams, L. A. Swiger, K. E. Gregory and R. M. Koch. 
1964. Beef carcass evaluation. Beef Cattle Progress R eport. Department of 
Animal Science, Univ. of Nebr. Lincoln, Nebr. 
9. Raker, Marvel L., L. C. Payne and G. N. Baker. 
1960. Hydrocephalus is inherited. Nebr. Agr. Exp. Sta. Quarterly. Lincoln, 
Nebr. 
10. Brethour, J. R., W. W. Duitsman and W. H. Smith. 
1965. The relationship of feedlot performance of a sire and his progeny. 
K an. Agr. Exp. Sta. Bui. 482. Manhattan, K an. 
11. Comfort, J. E. 
1958. Individual growth, feeding records and conformation scores on year-
ling bulls. Report 22. Annual Livestock Feeders D ay Report. Mo. Agr. 
Exp. Sta. Columbia, Mo. 
12. Comfort, J. E. and G. E. Dickerson . 
1951. Factors influencing efficiency of beef production-methods of breed -
ing for perform ance in beef cattle. Progress Report 16. Fifth Annual Fall 
Livestock Day. Mo. Agr. Exp. Sta. Columbia, Mo. 
13. Comfort, J. E. and G. E. Dickerson. 
1952. Individual growth, feeding records and conformation scores on year-
ling Hereford bulls. Livestock Feeders D ay Progress Report 17. Mo. Agr. 
Exp. Sta. Columbia, Mo. 
14. Comfort, J. E. and J. F. Lasley. 
1954. Individual growth, feeding records and conformation scores on year-
ling bulls. Livestock Feeders D ay Report Mo. Agr. Exp. Sta. Columbia, Mo. 
15. Comfort J. E. and J. F. Lasley. 
1955. Individual growth, feeding 1·ecords and conformation scores on year-
ling bulls. Livestock Feeders Day R epor t. Mo. Agr. Exp. Sta. Columbia, Mo. 
16. Comfort, J. E. and J. F. Lasley. 
1956. Individual growth, feeding· records a nd conformation scores on year-
ling bulls. Livestock Feeders Day R eport. Mo. Agr. Exp. Sta. Columbia, Mo. 
17. Comfort, J. E., J. F. Lasley and J. 0 . Butcher. 
1958. Performance records of yearling bulls. 20th Annual Spring Livestock 
Day Report. Mo. Agr. Exp. Sta. Columbia, Mo. 
18. Comfort, J. E. and J. F. Lasley. 
1961. Performance records on yearling H ereford bulls. Mo. Agr. Exp. Sta. 
Special Report No. 5. Columbia, Mo. 
32 
19. Dinkel, C. A. 
1952. Eight-year summary of prog·eny testing beef ca ttle. South Dakota 
Agr. Exp. Sta., Twelfth Annual Feeders D ay Report. Brookings, S. D. 
20. Dinkel, C. A. 
Some facts r egarding (1) age correction factors for 18-month weights 
of r a nge heifers and (2) rel a tionship of initial weight-for-age a nd initial 
type score to postwean ing r a te of gain. Anim. Husb. Mimeo, S. D. Agr. 
Exp. Sta. Brookings, S. D. 
21. D inkel, C. A., D. A. Busch, D. E. Schafer and J. A. Minyard. 
1966. Growth and carcass yield of cattle fed to different m a1·ket weights. 
S. D. Agr. Exp. Sta. A. S. Series 66-2. Brookings, S. D. 
22. D inkel, C. A. 
1961. A new look at an old problem-selenium poison ing. S. D. Farm and 
Home Resea rch, Vol. 12, No. I. Brookings, S. D. 
23. D inkel, C. A., P. H. K ohler and W. C. McCone. 
1957. Wha t's the best Herefor d color? S. D. Farm and Home Research, 
S. D . Agr. Exp. Sta. Brookings, S. D. 
24. D inkel, C. A. 
1960. T he future for beef-a ch alleng·e to breeders. S. D. F arm and Home 
R esearch, Vol. ll, No. 4. Brookings, S. D . 
25. D inkel , C. A., J. A. •Minyard, D . A. Busch a nd H. J. Tuma . 
1965. Improving beef carcass through breeding m ethods. D ep a rtment of 
Animal Science Mimeo 65-8, S. D . State University. Brookin gs, S. D . 
26. Dinkel, C. A., J. A. Minyard and D. E . R ay. 
1964. Selenium poisoning. S. D. F arm a nd Home Research 15:13. 
27. D inkel , C. A., L. L. Wilson and J. A. Minyard. 
1962. Rel a tionships between feedlot perform a nce and carcass trai ts. Anima l 
Husbandry Mimeo Series 62-16. 
28. D inkel , C. A. , L. L. Wilson, H. J. T u ma and J. A. Minyard. 
1964. Predicting carcass composition o f the fat steer. D epartmen t Mimeo. 
Ani m al Science Series 64-7. Brookings, S. D. 
29. Duitsman, W. W. and F. B. Kessler. 
I 953. The inAuence of the sire on efficiency o f feed u ti li zation. C ircular 
298. Fort Hays Branch Sta tion , Kan. Agr. Exp. Sta. Hays, K a n. 
30. Duitsman, W. W. and F . B. Kessler. 
1954. Beef cattle investigations. Circular 307, Fort Hays Branch Station, 
Kan. Agr. Exp. Sta., Hays, Kan. 
31. Gerlaugh , Paul, L. E . Kunkle and E . W. Klosterm a n. 
1953. Feeding trials show value of improved breeding. Ohio F a rm and 
Home Research 38:104. Ohio Agr. Exp. Sta. Wooster, Ohio. 
32. Gregory, K. E., R. M. Koch, J. E. Ingalls, J. A. Rothlisberger and C. W. Kasson. 
1967. Effects of hyb1·id vigor in b eef ca ttle significant. Beef Cattle Progress 
Report, Univ. of Nebr. Lincoln, Nebr. 
33. Gregory, K. E., R. M. Koch , L. A. Swiger, J. E. Ingalls, W. W. Rowden and 
J. N . Wiltba nk. 
1962. Heterosis experiment at Fort Robinson, 50th Annual Feeders D ay 
Progress Report. Univ. of Nebr. Lincoln , Nebr. 
34. Gregory K. E., R . M. Koch , L. A. Swiger, J. E. Ingalls, W. W. Rowden and 
J. N. Wiltbank. 
1963. Heterosis experiment at Fort Robinson. Beef Cattle Progress Report. 
Department of Animal Science, Univ. of Nebraska. Lincoln, Nebr. 
35. Gregory, K. E ., L. A. Swiger, V. H. Arthaud and R. B. Warren. 
1964. Estimating carcass characteristics. Beef Cattle Prog1·ess R eport. De-
partment of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
36. Gregory, K. E., L. , A . Swiger, R. M. Koch, L. J. Sumption, J. E. Ing·alls, W . 
W. Rowden and J. N. Wiltbank. 
1964. Crossbreeding experiment to detennine influence of heterosis on 
cattle traits. Beef Cattle Progress Report. Department of Animal Science, 
Univ. of Nebr. Lincoln, Nebr. 
37. Gregory K. E., L. A. Swiger, L. J. Sumption, R. M. Koch , J. E. Ingalls, J. A. 
Rothlisberger and W. W. Rowden. 
1965. Hybrid vigor in beef cattle. Beef Cattle Progress Report. Department 
of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
33 
38. Gregory, K. E., L. J. Sumption, R. M. Koch , J. E. Ingalls, J. A. Rothlisberger, 
W. W. Rowden and C. W. Kasson. 
1966. Hybrid vigor in beef cattle. Beef Cattle Progress Report. Univ. 0£ 
Nebr. Lincoln, Nebr. 
39. Greiman, B. J., J. E. Comfort and J. F . Lasley. 
1961. Preweaniug, fattening and carcass performance 0£ six sire groups 
of Herefords. Mo. Agr. Exp. Sta. Special Report No. 5. Columbia, Mo. 
40. Greiman, B. J., J. F. Lasley and J. E. Comfort. 
1962. Scores and measurements in the live beef animal and in the carcass 
as related to gains, head shape, hair color and hair texture. Missouri Agr. 
Exp. Sta. Special Report No. 14. Columbia, Mo. 
41. Hedrick, H. B., M. A. Alexander and W. E. Meyer. 
1961. Use of ultrasonics to measure rib-eye area of live cattle. Mo. Agr. 
Exp. Sta. Special Report No. 5. ·columbia, Mo. 
42. Heins, R. G., J. F. Lasley, J. E. Comfort and A. J. Dyer. 
1964. Selection experiment with beef cattle. Prepared for 27th Annual 
Livestock Day Report. University of Missouri. Columbia, Mo. 
43. Klosterman, Earle W., L. G. Sanford and C. F. Parker. 
1967. Effect of size and condition upon maintenance 1·equirements of beef 
cows. Ohio Agr. Res. and Dev. Center. Wooster, Ohio. (In press) 
44. Klosterman, Earle W., V. R . Cahill and L. E. Kunkle. 
1961. A comparison o{ the Hereford and Charolais breeds and their crosses 
under two systems of management. Ohio Agr. Exp. Sta. Animal Science 
Mimeo. 122. Wooster, Ohio. 
45. Klosterman, Earle W., V. R. Cahill and L. E. Kunkle. 
1962. A comparison 0£ the Hereford and Charolais breeds and their crosses 
under two systems of management. Ohio Agr. Exp. Sta. Animal Science 
Mimeo. 125. Wooster, Ohio. 
46. Klosterman, Earle W., V. R. Cahill and L. E. Kunkle. 
1963. A comparison o{ the Hereford and Charolais breeds and their crosses 
under two systems o{ management. Ohio Agr. Exp. Sta., Animal Science 
Mimeo 129. Wooster, Ohio. 
47. Klosterman, Earle W., V. R. CahiH, A. L. Moxon and G. Wilson. 
1959. Improvement 0£ beef cattle through breeding. Ohio Agr. Exp. Sta. 
Animal Science Mimeo. 117. Wooster, Ohio. 
48. Klosterman, Earle W., L. E. Kunkle, V. R. Cahill, A. L. Moxon and G. R. 
Wilson. · 
1957. Improvement of beef cattle through breeding. Ohio Agr. Exp. Sta. 
Animal Science Mimeo. 107. Wooster, Ohio. 
49. Klosterman, E. W., L. E. Kunkle, V. R. Cahill, A. L. Moxon and G. R. Wilson. 
1958. Improvement of beef cattle through breeding. Ohio Agr. Exp. Sta. 
Animal Science Mimeo. 113. Wooster, Ohio. 
50. Klosterman, Earle W., A. L. Moxon and L. E. Kunkle. 
1956. Improvement 0£ bee£ cattle through breeding practices. Ohio Agr. 
Exp. Sta. Animal Science Mimeo. 100. Wooster, Ohio. 
5 1. Klosterman, Earle W. V. R. Cahill, A. L. Moxon and George Wilson. 
1960. Improvement 0£ bee£ cattle through breeding. Ohio Agr. Exp. Sta. 
Animal Science Mimeo. 121. Wooster, Ohio. 
52. Klosterman, Earle W., V. R . Cahill, A. L. Moxon and George Wilson. 
1961. Selection for area of rib eye in a breeding herd o{ beef cattle. Ohio 
Exp. Sta., Animal Science Mimeo. 122. Wooster, Ohio. 
53. Klosterman, Earle W., V. R. Cahill, A. L. Moxon and George Wilson. 
1962. Selection for area o{ rib eye in a breeding herd of H ereford cattle. 
Ohio Agr. Exp. Sta. Animal Science Mimeo. 125. Wooste1·, Ohio. 
54. Klosterman, Earle W., V. R. Cahill, C. F. Parker and W. R. Harvey. 
1965. A comparison o{ the Hereford and Charolais breeds and thei1· crosses 
under two systems o{ management. Ohio Agr. Exp. Sta. Animal Science 
Mimeo. 134. Wooster, Ohio. 
55. Klosterman, E. W., V. R. Cahill, C. F. Parker and L. E. Kunkle. 
A comparison 0£ the H ereford and Charolais breeds and their crosses 
under two systems 0£ management. Ohio Agr. Exp. Sta. Animal Science 
Mimeo. 131. Wooster, Ohio. 
34 
56. Klostennan, Earle W. A. L. Moxon and L. E. Kunkle. 
1957. Faster gaining calves sired by Hereford bulls from production h erds. 
Ohio Farm and H ome Research, Vol. 42, No. 308, p. 84. Ohio Agr. Exp. 
Sta., Wooster, Ohio. 
57. Klosterman, Earle W., T. S. Sutton and A. L. Moxon. 
1954. Improvement of beef cattle through breeding practices. Ohio Ag1·. 
Exp. Sta., Animal Science Mimeo 87. Wooster, O hio. 
58. Klosterman , E arle W ., T. S. Sutton and A. L. Moxon. 
1955. Improvement of beef cattle through breeding practices. Ohio Agr. 
Exp. Sta. Animal Science Mimeo 94. Wooster Ohio. 
59. Koch, Robert M. 
1954-55. A new corral plan for big herds. Nebraska Exp. Sta. Quarterly 
(Winter) . Lincoln, Nebr. 
60. Koch, Robe1· t M. 
1960. Nebraska's beef cattle research laboratory-Fort Robi nson. Nebraska
Agr. Exp. Station Quarterly 7(1) :3. Lincoln, Nebr. 
61. Koch, Robert M . and V. H . Arthaud. 
1954. Can research defeat dwarfism? Nebr aska Agr. Exp. Sta. Quar terly. 
Lincoln, Nebr. 
62. Koch, R. M., K. E . Gregory, J. E. Ingalls and J. A. Rothlisberg·er. 
1967. Selection for better h erds. Beef Ca ttle Progress Report, Univ. of 
Nebr. Lincoln, Nebr. 
63. Koch, R. M., L. A. Swiger and K. E. Gregory. 
1963. Breeding for better feed efficiency. Beef Cattle Progress Report, De-
partment of Animal Science, U niv. of Nebr. L incoln, Nebr. 
64. Lasley, J. F. a nd J . E. Comfort. 
1962. Breeding efficiency in beef cattle. M o. Agr. Exp. Sta. Special Report 
No. 14. Columbi a, Mo. 
65. Lasley, J. F. and J . E. Comfort. 
May 1966. Select ion experiment with beef cattle. Field D ay Report Weldon
Springs R esearch Cente1·, Mo. Agr. Exp. Sta. Columbia, Mo. 
66. Lasley, J. F., J. E. Comfort and J. R. Cook. 
1957. A compar ison of t wo systems of breed ing and selection. Livestock 
Feeder's D ay R eport . Mo. Agr. Exp. Sta. Columbia, Mo. 
67. L asley, J . F., J. E. Comfort, A. J . D yer. 
1964. Selection experimen t with beef cattle. Mo. Agr. Exp. Sta . Supple-
m en t to Special Report Bulletin 38. Columbia, Mo. 
68. L asley, J. F., J. E. Comfort, Larkin Langford and Robert Sibbit. 
1966. Heterosis in beef cattle experiment, Field Day Repor t, North Mis-
som·i R esearch Center, Mo. Agr. Exp. Sta. Columbia, Mo. 
69. Lasley, J. F. and J. E. Comfort. 
1966. Selection experiment with b eef cattle, Field D ay R eport, Weldon 
Spring R esearch Center, Mo. Agr. Exp . Sta. Columbia, Mo. 
70. L asley, J . F., J. E. Comfort, Joe Sagebiel, Robert Sibbit and Larkin L an gford . 
1966. Field Day Report on heterosis in beef cattle exp eriment, North Mis-
souri R esearch Center, Mo. Agr. Exp. Sta. Columbia, Mo. 
71. Lasley, J. F., J. W. Massey and C. W . Foley. 
1957. Dwarfism in b eef cattle. Livestock Feeder's Day R eport. Mo. Agr. 
Exp. Sta. Columbia, Mo. 
72. Magee, W. T . 
1964. Changing the genetic ability of feeder calves. Michigan State Uni-
versity Animal Husbandry Department Publication AH-BC-9. East Lan-
sing, Mich. 
73. Magee, W. T., J. Brinks, R. E. Nelson and G. A. Branaman. 
1961. Some factors affecting weaning weight and score of beef calves. Quar-
terly Bulletin, Mich. Agr. Exp. Sta. 43:556. East Lansing, Mich. 
74. Martin, T . G. 
1967. Results of performance testing a beef herd. Purdue Univ. Agr. Exp. 
Sta. R es. Report 302. Lafayette, Ind. 
75. Martin, T. G ., W. M. Beeson, M. T. Mohler and T. W . Perry. 
1967. High urea vs. natural protein supplements for finishing bulls. Purdue 
University Cattle Feeders Day Rpt. Lafayette, Ind. 
35 
76. Martin, T. J., L. W. Douglass and V. A. Garwood. 
Growth and carcass characteFistics of Angus bulls and steers. Purdue 
Agr. Exp. Sta. Prog. Rpt. 253. Lafayette, Ind. 
77. Martin, T. G. and Martin Stob. 
1955. Effect of stilbestrol implantation of carcass compos1t10n and repro-
ductive tissue in Angus bulls. Purdue University Cattle Feeders Day Rpt. 
Lafayette, Ind. 
78. Martin, T. G., Martin Stob, M. T. Mohler and H. L. P earson. 
1965. Effect of preweaning creep feed and postweaning stilbestrol implanta -
tion on postweaning growth rate of bulls. Purdue University Cattle Feed-
er's Day Rpt. Lafayette, Ind. 
79. Minyard, J. A. and C. A. Dinkel. 
1960. Factors influencing weaning weights of beef calves. Beef Cattle Field 
Day Rpt. Animal Husbandry Mimeo. S. D. Agr. Exp. Sta. Brookings, S. D. 
80. Minyard, J. A. and C. A. Dinkel. 
1961. Influence of heredity on bee[ production. Beef Field Day Rpt., A. H. 
Mimeo Series 61-4. Brookings, S. D. 
81. Parker, C. F., E. W. Klosterm an , V. R. Cahill and L. E. Kunkle. 
1963. The influence of certain genetic and environmental factors on the 
performance traits, gross ca1·cass m easurements and carcass cut-out data 
in Hereford slaughter cattle. Ohio Agr. Exp. Sta. Animal Science Mimeo. 
131. Wooster, Ohio. 
82. Sewell, H. B., J. E. Comfort and J. F. Lasley. 
1963. The causes of improvement in the weaning weights of calves in a 
grade Hereford herd. Mo. Agr. Exp. Sta. Special Rpt. No. 28. Columbia, 
Mo. 
83. Smith, R. 0. 
1950. Progeny testing of b eef cattle. Ninth Annual Livestock Feeders D ay 
R eport. S. D . Agr. Exp. Sta. Brookings, S. D . 
84. Smith, Walter H . and L. A. Holland. 
1955. Annual project feede1·s day report. Circular 320, Kan. Agr. Exp. Sta. 
Manhattan, Kan. 
85. Smith, Walter H., L. A. Holland and H. L. Ibsen. 
1953. The improvement of beef cattle through breeding methods. Circular 
297, Kan. Agr. Exp. Sta. Manhattan, Kan. 
86. Smith, Walter H., L. A. Holland and H. L. Ibsen. 
1954. The improvement of bee[ cattle through breeding methods. Circular 
297, Kan. Agr. Exp. Sta. Manhattan, Kan. 
87. Smith, Walter H ., L. A. Holland and J. D. Wheat. 
1956. Annual project feeders day report. Circular 355, Kan. Agr. Exp. Sta. 
Manhattan, Kan. 
88. Smith, Walter H., L. A. Holland and J . D . Wheat
1957. Annual project feeders day report. Circular 349, Kan. Agr. Exp. Sta. 
Manhattan, Kan. 
89. Smith, W'alte1· H ., L. A. Holland and J. D. Wheat. 
1958. Annual project [ceders day report. Circular 358, Kan. Agr. Exp. Sta. 
Manhattan, Kan. 
90. Smith, Walter H., L. A. Holland and J. D. Whea t. 
1959. Annual project feeders clay report. Circular 371, Kan. Agr. Exp. Sta. 
Manhattan, Kan. 
91. Smith, Walter H., E. F. Smith and H. L. Ibsen. 
1951. Improvement of beef cattle through breeding methods. Circular 273, 
Kan. Agr. Exp. Sta. Manhattan, Kan. 
92. Smith, Walter H., E. F. Smith, H. L. Ibsen and L. A. Holland. 
1952. Improvement o[ beef cattle through breeding m ethods. Circnlar 283, 
Kan. Agr. Exp. Sta. Manhattan, Kan. 
93. Smith, Walter H. and J. D. Wheat. 
1960. Annual Livestock Feeders D ay Report. Circular 378, Kan. Agr. Exp. 
Sta. Manhattan, Kan. 
94. Smith, Walter H. and John D. Wheat. 
Annual Livestock Feede1·s Day Report. Kan. Agr. Exp. Sta. Circ. 383. 
Manhattan, Kan. 
36 
95. Smith, Walter H., John D. Wheat and H. A. Gottlieb. 
Annual Livestock Feeders Day Report. Kan. Agr. Exp. Sta. Bui. 447. 
Manhattan, Kan. 
96. Smith, Walter H., John D. Wheat and H. G . Spies. 
1963. Annu a l Livestock Feeders Day Report Kan. Agr. Exp. Sta. Bui. 460. 
Manhattan, Kan. 
97. Smith, Walter H., John D. Wheat and H. G. Spies. 
1964. Improving beef cattle through breeding methods. Livestock Feeders 
Day Report. Kan. Agr. Exp. Sta. Bui. 473. Manhattan, Kan. 
98. Smith, Walter H., John D. Wheat and H. G. Spies. 
1965. Improvement of beef cattle through breeding methods. Kan. Agr. 
Exp. Sta. Bui. B-483. Manhattan, Kan. 
99. Sumption, L. J., K. E. Gregory and L. A. Swiger. 
1964. Estimating fat thickness. Beef Cattle Progress Report. Department 
of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
100. Sumption, L. J., K. E. Gregory L. A. Swiger, J. E. Ingalls, J. A. Roth lisberger 
and J. N. Wiltbank. 
1965. Fort Robinson selection experiment. Beef Cattle Progress Report. 
Department of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
IOI. Sumption, L. J., K. E. Gregory, J. E. Ingalls and J. A. Rothlisberger. 
1966. Is cattle selection effective? Beef Cattle Progress Report. Univ. of 
Nebr. Lincoln, Nebr. 
102. Sumption, L. J. , K. E. Gregory, L. A. Swiger, J. E. Ingalls, J. A. Rothlisberger, 
J. N. Wiltbank and R . M. Koch. 
1964. Evaluating effectiveness of selection. Beef Cattle Progress Report. 
Department of Animal Science. University of Nebr. Lincoln, Nebr. 
103. Swige1·, L . A. , K. E. Gregory R. M. Koch, W. W. Rowden, V. H. Arthaud 
and J. E. Ingalls. 
1963. Selecting for growth rate. Beef Cattle Progress Report. Univ. of 
Nebr. Lincoln, Nebr. 
104. Swiger, L. A., K. E. Gregory, L. J. Sumption and V. H. Arthaud. 
1965. Selecting beef cattle for profit. Beef Cattle Progress Report. Depart-
ment of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
105. Tuma, H. J., C. A. Dinkel, W. L. Tucker and J. A. Minyard. 
1965. Methods of predicting carcass composition. D epartment of Animal 
Science Mimeo. S. D. State Univ. Brookings, S. D. 
106. Warren, R. B., V. H. Arthaud, C. H. Adams and L. A. Swiger. 
1964. What is under the hide? Beef Cattle Progress Report. Department 
of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
107. Wilder, C. P. 
1951. Evaluating the beef sire by progeny testing. Eleventh Annual Live-
stock Feeders Day Report. S. D. Agr. Exp. Sta. Brookings, S. D. 
108. Wilson, L. L. 
1964. Beef cattle selection. South Dakota Farm and Home Research 15:10. 
Brookings, S. D. 
109. Wilson, L. L., C. A. Dinkel and D. E. Ray. 
1962. Effect of stilbestrol implants on steers from different sires. Animal 
Husbandry mimeo. Series 62-22. Brookings, S. D. 
llO. Wiltbank, J. N . 
1962. Energy, a must for reproduction. Nebr. Agr. Exp. Sta. Quarterly. 
Lincoln, Nebr. 
Ill. Wiltbank, J. N., C. W. Kasson, J. A. Rothlisberger, J. E. Ingalls and K. E. 
Grego1·y. 
1965. A reproduction comparison, straightbred and crossbred cows. Beef 
Cattle Progress Report. Department of Animal Science. Univ. of Nebr. 
Lincoln, Nebr. 
I 12. Wiltbank, J. N., J. A. Rothlisberger, J. E . Ingalls, K. E. Gregory and W. W. 
Rowden. 
1965. Reproduction in straightbred cows bred for crossbred, straightbred 
calves. Beef Cattle Progress Report. Department of Animal Science, Univ. 
of Nebr. Lincoln, Nebr. 
37 
113. Wiltbank, J. N., J. A. Rothli sberger, W . W . Rowden, J. E. Ingalls and K. E. 
Gregory. 
1965. Beef h eifer age, weight at firs t h eat. Beef Cattle Progress Report. 
Depar tm ent of Animal Science, Univ. of Nebr. Lincoln, Nebr. 
IV. Abstracts 
1. Ande1·son , D avid E., D. Ch ambers and J. L. Lush. 
1956. Heritabili ty of lid pigmentation and cancer eye susceptibili ty in 
cattle. J . Animal Sci. 15:1224. (Abstr.) 
2. Arthaud, R. L., R. M. Koch and V. H. Arthaud. 
1957. An atomical measurements as related to the snorter dwarf gene in 
Hereford calves. J. Animal Sci. 16:1028. (Abstr.) 
3. Arthaud, R . L., A. B. Schul tze, R. M. Koch and V. H . Arth aud. 
1957. T h e relationship of certain blood constituents to r ate and economy 
of gain in beef cattle. J. Animal Sci. 16:1109. (Abstr.) 
4. Botkin, M. P. an d J . A. Whatley, Jr. 
1952. Repeatability of production in r ange beef cows. J. An im a l Sci. 
11:737. (Abstr.) 
5. Bovard, K. P., L. N. Hazel and M. A. Emmerson. 
1956. Effects of the snorter d war f gene on the lum bar vertebrae and m eta-
carpus in H ereford calves a t birth. J. Anim al Sci. 15: 1213. (Abstr .) 
6. Brackelsbe1·g, P. 0 ., R. L. Willh am and D. F. Stephens. 
1965. Probing beef cattl e to predict canass fatness. J. Anim al Sci. 24:859. 
(Abstr.) 
7. Burris, M . F. and C. T. Blunn . 
1950. Some factors affecting birth weight of beef calves. J. Anim al Sci. 
9:635. (Ab str.) 
8. Busch, D . A., C. A. Dinkel and J. A. Minyard. 
1966. Live animal prediction of edible portion in beef cattle. J . Animal 
Sci. 25:1 271. (Abstr.) 
9. Cahill , V. R., L. E. Kunkel , R. F. Plimpton, J r. and E arle W. Klosterma 11 . 
1961. Edible portion and beef carcass evalu ation. J. An im al Sci. 20:9 14. 
(Abstr.) 
10. Cahill, V. R., B. D. Van Stavern, L. E. Kunkle, E. W . Klosterma n. 
1959. Evalu ation of carcasses sired by long-bodied and short-bodied bulls. 
J. Animal Sci. 18:1478. (Abstr.) 
11. Chambers, Doyle, J. A. Whatley, Jr. and D. F. Stephens. 
1954. The pe1·formance of large- and sm all -type Hereford cattle. Proc. 
Assoc. Southern Agr. Workers. (Abstr.) 
12. Chambers, Doyle, J. A. Wh atley, Jr. and D. F . Stephens. 
1954. The inheritance of dwarfism in a comprest Hereford herd. J. Animal 
Sci. 13:956. (Abstr.) 
13. Christian, L. L., M. L. Ogilvie and E. R. H au ser. 
1961. Prediction of beef carcass composition and value. J . Animal Sci. 
20:904. (Abstr.) 
14. Christians, C. J., D . Chambe1·s, L. E. Walters, J. V. Whitem an and D . F. 
Stephens. 
1962. Heritability estimates of beef character istics. J. Anim al Sci . 21 :387. 
(Abstr.) 
15. Christians, C. J. , R. L. Henrickson, A. D. Morrison D. Ch ambers and D. F . 
Stephens. 
1961. Some fac tors affecting tenderness of beef. J. Animal Sci. 20:204. 
(Abstr.) 
16. Collins, W. E., L. W. Smith, E. R. Hauser and L. E. Casida. 
1961. Synchronization of estrus in h e ifers with 6 Alpha-Methyl 17 Alpha 
Acetoxyprogesterone and its e ffect on subsequent ovulation and fertility. 
J. D airy Sci. 44. (Abstr.) 
17. Cundiff, L. V., D . Chambers, D. F . Stephens and R. L. Willham. 
Genetic analysis of some growth and carcass traits in beef cattle. J.
Anim al Sci. 23:297. (Abstr.) 
18. Cundiff, L. V., R. L. Willham and C. A. Pratt. 
Multiplicative versus additive correction factors for weaning weight 
in beef cattle. J. Animal Sci. 24:847. (Abstr.) 
38 
19. Deans, R. J., S. A. Husaini, P. Gerlaugh, L. E. Kunkle and F. E. Deatherage. 
1951. The relation of age at time of casteration to the quality and yield 
of beef. J. Animal Sci. 10:1031. (Abstr.) 
20. Dearborn, Delwyn and C. A. Dinkel. 
1959. Evaluation of final weight in the selection of performance tested 
bulls. J. Animal Sci. 18:1464. (Abstr.) 
21. Dinkel, C. A. 
1958. Effect of length of feeding period on heritability of postweaning gain 
of beef cattle. J. Animal Sci. 17:1141. (Abstr.) 
22. Dinkel, C. A., A. L. Musson and W. C. McCone. 
1955. Repeatability of a subjective type score for beef cattle. J. Animal 
Sci. 14:1179. (Abstr.) 
23. Evans, L. F., J. V. Craig, G. F. Cmarik and R. J. Webb. 
1955. Influence of age of calf, sex of calf and age of dam on weaning 
weight in Herefords. J. Animal Sci. 14:ll8l. (Abstr.) 
24. Foley, C. W., J . W. Massey and J. F. Lasley. 
1956. Variations in the physiological response to stress in dwarf and normal 
beef cattle. J. Animal Sci. 15:1217. (Abstr.) 
25. Foote, W. D ., E. R . Hauser and L. E. Casida. 
1958. The influence of progesterone treatment o n post-partum reproduc-
tive activity in beef cattle. J. Animal Sci. 17:1218. (Abstr.) 
26. Hamann, H . K. , S. Weardon and W. H. Smith. 
1960. Environmental and genetic factors which contribute to the weaning 
weights of creep fed Angus calves. J. Animal Sci. 19:1219. (Abstr.) 
27. H azel , L. N., M. A. Emmerson and K. P. Bovard. 
1956. R adiographic examinations of lumbar vertebrae as a method of 
detecting carriers of snorter dwarf gene. J. Animal Sci. 15: 1213. (Abstr.) 
28. Hicks, Barbara J. and L. N. Hazel. 
1967. Predicting retail value of beef carcasses from component parts. J. 
Animal Sci . 24:863. (Abstr.) 
29. Kaltenbach, C. C. and J. N. Wiltbank. 
1962. Heterotic effects of age and weight at puberty in beef h eifers. West-
ern Section, American Society of Animal Science. (Abstr.) 
30. Kieffer, Nat M. and D. Chambers. 
1958. Influence of creep-feeding on the repeatability of cow productivity. 
Proc. Assn. Sou. Agr. Wkrs. p. 88. (Abstr.) 
31. Kieffer, Nat M ., D. Chambers and D. F. Stephens. 
1959. Inheritance of certain maternal traits in beef cattle. J. Animal Sci. 
18:1464. (Abstr.) 
32. Klosterman, E. W., V. R. Cahill and H. W. Ocherman. 
1965. Relationship of beef carcass energy to live weight. J. Animal Sci. 
24:891. (Abstr.) 
33. Klosterman, Earle W ., R. R. Johnson, V. R. Cahill and G. M. Tallis. 
1956. Relationship between body water as determined by antipyrine and 
carcass data of choice steers and heifers. J. Animal Sci. 15:1297. (Abstr.) 
34. Klosterman, Earle W. A. L. Moxon and L. E. Kunkle. 
1956. Topcross results with inbred bulls. J. Animal Sci. 15:1223. (Abstr.) 
35. Klosterman, Earle W. L. J. Johnson, C. F. Parker and R. R. Johnson. 
1965. Maintenance and total energy requirements of beef calves. J. Animal 
Sci. 24:891. (Abstr.) 
36. Lasley, John F. and W. E . Pugh. 
1956. Some genetic aspects of intrauterine and postuterine growth in 
beef cattle. J. Animal Sci. 15:1218. (Abstr.) 
37. Lindley, C. E., J . A. Whatley, Jr., G. T. Easley and D. Chambers. 
1957. A study of the reproductive performance of a purebred Hereford 
herd. J. Animal Sci. 16:1064. (Abstr.) 
38. Lucas, L. E. and E. J. Turman. 
1959. Comparison of some hematological values for beef cattle of different 
dwarfism genotypes. J. Animal Sci. 18:1461. (Abstr.) 
39. Magee, W. T. 
1965. Relationship between carcass traits in beef bulls. J. Animal Sci. 
24:851. (Abstr.) 
39 
40. Magee, W. T., L. J. Bratzler, R. J. Deans and A. M. Pearson. 
1961. Relationship between carcass traits used in a beef selection progra m. 
J. Animal Sci. 19:1222. (Abstr.) 
41. Marlowe, Thomas J. and D. Chambers. 
1954. Some endocrine aspects of dwarfism in beef cattle. J. Anim a l Sci. 
13:961. (Abstr.) 
42. Minyard, J. A. and C. A. Dinkel. 
1960. Factors influencing weaning weight of beef ca lves. J. Animal Sci. 
19:1223. (Abstr.) 
43. Moore, Delbert G., D. Chambers, J. A. Whatley, Jr. and W. D. Campbell. 
1956. Some factors affecting difficulty at parturition of two-year-old Here-
ford heifers. J. Animal Sci. 15:1225. (Abstr.) 
44. Orme, L. E., A. M. Pearson, L. J. Bratzler and W. T. Magee. 
1957. Specific gravity as an objective measure of marbling. J. Animal Sci. 
16:1073. (Abstr.) 
45. Pepito, N. N., D. Chambers, J. V. Whiteman and D. F. Stephens. 
1961. Predicting feed efficiency of beef bulls. J. Animal Sci. 20:910. (Abstr.) 
46. Rankin, B. J., E. J. Turman, B. J. Watkins, D. Chambe1·s and D. F. Stephens. 
1959. An evaluation of the X-ray method for identifying carriers of the 
snorter dwarf gene in beef cattle. J. Animal Sci. 18:1461. (Abstr.) and Okla. 
Agr. Exp. Sta. Misc. Pub. No. M. P. 57:34. (1960). 
47. Schwulst, F. J., L. A. Swiger, L. J. Sumption and V. H. Arthaud. 
1964. Effect of administration time of oxytocin on calf consumption and 
total milk production in beef cattle. J. Animal Sci. 23:853. (Abstr.) 
48. Skinner, Philip E., R. L. Henrickson, D. Chambers and D. F. Stephens. 
1959. Carcass characteristics of comprest and conventional type Herefords. 
J. Animal Sci. 18:1469. (Abstr.) 
49. Stanley, Marion E., D. Chambers and D. E. Anderson. 
1958. Inheritance of color pattern and shade of hair color in Hereford 
cattle. Proc. Assn. Sou. Agr. Wkrs. p. 86. (Abstr.) and Okla . Agr. Exp. 
Sta. Misc. Pub. No. M. P. 51:50. 
50. Sumption, L. J., L. A. Swiger, V. H. Arthaud and K. E. Gregory. 
1964. Ultrasonic estimation of fatness of beef ca ttle. J. Animal Sci. 
(Abstr.) 
51. Swiger, L. A., K. E. Gregory, L. J. Sumption and B. C. Breidenstein. 
1964. The importance of measuring cut-out in cattle. J. Animal Sci. 23:854. 
(Abstr.) 
52. Tallis, G. M., E. W. Klosterman and V. R. Cahill. 
1957. Body measurements in relation to bee f carcass characteristics. J. 
Animal Sci. 16:1027. (Abstr.) 
53. Taylor, R. E. and E. J. Turman. 
1959. Some carbohydra te metabolism studies with dwarf and non-dwarf 
cattle. J. Animal Sci. 18:1460. (Abstr.) 
54. Vitlo, P. D. and W. T. Magee. 
1965. Live animal estimate of carcass traits. J. Animal Sci. 24:853. (Abstr.) 
55. Wilson, Lowell L. and C. A. Dinkel. 
1966. Ranch and sire effects on blood constituents in beef cattle .J. Animal
Sci. 25:1272. (Abstr.) 
56. Wilson, Lowell L. and C. A. Dinkel. 
1966. Correlations between blood constituents collected at different times 
in beef cattle. J. Animal Sci. 25:1272. (Abstr.) 
57. Wilson, L. L., C. A. Dinkel and D. E. Ray. 
1962. Effects of diethyl-stilbestrol on beef carcasses. J. Animal Sci. 21: 1016. 
(Abstr.) 
58. Wilson, L. L., C. A. Dinkel and J. A. Minyard. 
1964. Relationships of certain blood constituents to growth rate in beef 
cattle. J. Animal Sci. 23:1199. (Abstr.) 
59. Wilson, L. L., C. A. Dinkel and D. E. Ray. 
1962. Genetic parameters and selection indexes for beef cattle. J. Animal 
Sci. 21:977. (Abstr.) 
60. Wilson, L. L., C. A. Dinkel, H. J. Tuma, J. A. Minyard and B. C. Breidenstein. 
1964. Relationships of certain blood constituents to carcass meatiness and 
quality. J. Animal Sci. 23:1199. (Abstr.) 
40 
61. Wilson, L. L., C. A. Dinkel, H. J. Tuma, D. E . Ray and B. C. Breidenstein. 
1963. The prediction of edible portion and fat trim of beef cattle from 
live animal scores and m easurements. J. Animal Sci. 22:1110. (Abstr.) 
62. Wiltbank, J. N., W. W. Rowden, J. E. Ingalls and D. R. Zimmerman. 
1962. Influence of post-partum energy intake on reproductive perform-
ance of Hereford cows restricted in energy inta ke prior to calving·. Pro-
ceedings Western Section, American Society of Animal Science. (Abstr.) 
63. Wiltbank, J. N. and D. R. Zimmerman. 
1962. Estrus synchronization and fertility in Hereford heifers subsequent 
to administration of progesterone and estradiol. Proceedings Western Sec-
tion , American Society of Animal Science. (Abstr.) 
V. Theses 
l. Addleman, Albert D. 
1960. The relationship of certain blood components to rate of gain in beef 
cattle. M. S. Thesis. Univ. of Missouri Library, Columbia, Mo. 
2. Ahmad, Manzur. 
1964. Estimation of total feedlot gain in beef cattle from initial weight, 
initial gain and early gain. M. S. Thesis. Iowa State Univ. Library, Ames, 
Ia. 
3. Ahmad, Manzur ud-Din. 
1965. Genetic aspects of growth rate and feed utilization in beef cattle. 
Ph.D. Thesis. Iowa State Univ. Library, Ames, Ia. 
4. Amstein, William C., Jr. 
1957. Feed efficiency studies in Shorthorn beef cattle. M. S. Thesis. Kansas 
State Univ. Library, Manhattan, Kan. 
5. Armstrong, Joe Bates. 
1961. Sire influence upon weights and grades of beef calves. M. S. Thesis. 
Oklahoma State Univ. Library, Stillwater, Okla. 
6. Baker, E. G. 
1958. Relationships of rate and economy of gain in beef cattle. M. S. 
Thesis. Iowa State Univ. Library, Ames, Ia. 
7. Bidart, Tuan B. 
I 967 Measures of feed efficiency in beef cattle as affected by sex and 
carcass composition. M. S. Thesis, University of Nebraska, Lincoln, Nebr. 
8. Botkin, M. P. 
1952. Repeatability of weights and gains in range beef cattle. Ph.D. Thesis. 
Oklahoma State Univ. Library. Stillwate1·, Okla. 
9. Brackelsburg, P. 0. 
1965. Live probing and conventional techniques for predicting beef carcass 
composition adjusted for weight differences by regression and ratio. Ph.D. 
Thesis. Oklahoma State Univ. Library, Stillwater, Okla. 
10. Brinks, J. S. 
1957. Some factors affecting weaning weights and weaning scores in beef 
cattle. M. S. Thesis. Michigan State Univ. Library, East Lansing, Mich. 
I l. Brower, R. A. 
1962. Factors affecting birth weight, weaning weight and wea ning grade 
in Hereford beef cattle. M. S. Thesis. Purdue Univ. Libra ry, Lafayette, 
Ind. 
12. Bm·ns, R. L. 
1962. Influence of inbreeding on growth and body dimensions of beef 
cattle. Ph.D. Thesis. Purdue Univ. Library. Lafayette, Ind. 
13. Burris M. J. 
1950. Some factors affecting birth weight and gestation length of beef 
cattle and birth weight of Milking Shorthorn cattle. M. S. Thesis. Univ. 
of Nebraska Library, Lincoln, Nebr. 
14. Christian, Lauren L. 
1963. Analysis of growth and production tra its in twin and non-twin beef 
cattle data. Ph.D. Thesis. Univ. of Wisconsin Library. Madison, Misc. 
15. Christians, Charles J. 
1961. Factors affecting beef carcass traits. Ph.D. Thesis. Oklahoma State 
Univ. Library, Stillwater, Okla. 
41 
16. Conley, Gary 0. 
l 956. A measure of reproductive efficiency for range beef cattle bred in a 
restricted season. M. S. Thesis. Oklahoma State Univ. Library, Stillwater, 
Okla. 
17. Cooper, R. E. 
1959. Resistance of the bovine erythrocyte to hemolysis. M. S. Thesis. Univ. 
of Missouri Library. Columbia, Mo. 
18. Cundiff, Larry V. 
1963. Genetic analysis of some growth and carcass characters in beef 
cattle. M. S. Thesis. Oklahoma State Univ. Library, Stillwater, Okla. 
19. Curl, Sam E. 
1961. Dwarfism in beef cattle and the influence of the gene for dwarfism 
on the physiological response to hormone induced stress. M. S. Thesis. 
Univ. of Missouri Library, Columbia, Mo. 
20. Dearborn, Delwyn. 
1959. Evaluation of final weight in the selection of performance tested 
bulls. M. S. Thesis. South Dakota State College Library, Brookings, S. D . 
21. Delcour, Ivy L. 
1960. Factors influencing weaning weight of beef cattle. M. S. Thesis. Univ. 
of Missouri Library, Columbia, Mo. 
22. Dev, V. Gangathara. 
1961. Genetic defects in cattle. M. S. Thesis. Univ. of Missouri Library, 
Columbia, Mo. 
23. Douglass, L. W. 
1966. Post-weaning growth and carcass characteristics of bulls and steers 
from creep and non-creep treatments. M. S. Thesis. Purdue Univ. Library, 
Lafaye tte, Ind. 
24. Drewry, K. J. 
1964. Beef calf weights at 100 days and 205 days as indicators of dam's 
producing ability. Ph.D. Thesis. Iowa State Univ., Ames, Ia. 
25. Dunn, Richard. 
1957. Growth curves for beef calves between 150 and 230 days of age. 
M. S. Thesis. Iowa State Univ. Library Ames, Ia. 
26. Eaton, L. W. , Jr. 
1963. Relationships of live animal measurements and scores with various 
carcass traits and average daily gain. M. S. Thesis. Univ. of Missouri 
Library, Columbia, Mo. 
27. Evans, Lee. 
1956. Estimates of genetic parameters necessary for constructing selection 
indexes for beef cattle. Ph.D. Thesis. Univ. of Illinois Library, Urbana, Ill. 
28. Fitzgerald, Marion. 
1961. Estimates of genetic parameters of certain production and carcass 
traits in beef cattle. M. S. Thesis. South Dakota State Univ. Library, 
Brookings, S. D. 
29. Foley, C. W . 
1959. Variations in the physiological response to stress of dwarf and norm a l 
beef animals. Ph.D. Thes is. Univ. of Missouri Library, Columbia, Mo. 
30. Foote, W. D . 
1959. Studies on the mate1·nal genital environment as a factor in the 
reproduction of cattle. Ph.D. Thesis. Univ. of Wisconsin Library, Madison, 
Wisc. 
31. Fowle, K. E. 
1966. Transfenin genotypes and their relationship with blood constituents, 
fertility and cow productivity. M. S. Thesis, Ohio State Univ., Columbus, 
Ohio. 
32. Generoso, Walderico Malinawan. 
1967. Some cytological studies in cattle and swine. Ph.D. Dissertation. 
Univ. of Missouri, Columbia, Mo. 
33. Gottlieb, H. A. 
1963. Some factors affecting the weaning weights of inbred Shorthorn 
calves. M. S. Thesis, Kansas State Univ. Library. Manhattan, Kan. 
42 
34. Gregory, K. E. 
1949. A study of some of the factors influencing the birth and weaning 
weights of beef calves. M. S. Thesis, Univ. of Nebraska Library. Lincoln, 
Nebr. 
35. Greiman, Byron J. 
1961. Subjective and objective live animal and carcass evaluation and 
the influence of sire, sex and hormone treatment on beef cattle perform-
ance. Ph.D. Thesis, Univ. of Missouri Library. Columbia, Mo. 
36. Hansen, Carl. 
1959. The genetics of resistance to selenium poisoning in Drosophila. M. 
S. Thesis. South Dakota State Univ. Library. Brookings, S. D. 
37. Hawkins, D . R. 
1965. A study of the relationship of body weight to measures of produc-
tivity in Hereford cows. M. S. Thesis, Ohio State Univ. Library. Columbia, 
Ohio. 
38. Heins, R. G. 
1965. Selection for growth and conformation in beef cattle. M. S. Thesis, 
Univ. of Missouri. Columbia, Mo. 
39. Hicks, Barbara J. 
I 966. Predicting retail carcass va lues from component parts of beef car-
casses. M. S. Thesis, Iowa State Univ. Library. Ames, Ia. 
40. Hoover , C. Dale. 
1956. Productivity of beef cows as appraised by calf weights at ll2 and 
210 days of age. M. S. Thesis, Oklahoma State Univ. Library. Stillwater, 
Okla. 
41. Howarth , Birkett, Jr. 
1960. The evaluation of weaning weight, 12-month type score and selection 
of replacement heifers. M. S. Thes is, South Dakota State Univ. Library. 
Brookings, S. D. 
42. Jacobs, D. 
1965. An analysis of effects of sex on carcass traits of beef cattle. M. S. 
Thesis, Univ. of Nebraska. Lincoln, Nebr. 
43. Johnson, L. J. 
1965. Relation of certain physiological measures to performance in growing 
beef cattle. Ph.D. Dissertation, Ohio State Univ. Columbus, Ohio. 
44. Kattestad, Roger. 
1967. The appropriate correction factors for the effects of age of dam 
and sex o f calf on weaning· weights. M. S. Thesis, Univ. of Wisconsin. 
Madison, Wisc. 
45. Kelley , Archibald N. 
1955. The gestation period, birth weight and weaning weight in Hereford 
range cattle and their interrelationships. M. S. Thesis, Univ. of Missouri 
Library. Columbia, Mo. 
46. Kieffer, Nat M. 
1959. Inheritance of certain maternal traits in beef cattle. Ph. D. Thesis, 
Oklahom a State Univ. Library. Stillwater, Okla. 
47. Knutson, R . D. 
1964. A study of the variation in tenderness of beef muscles. M. S. Thesis, 
North Dakota State Univ. Library. Fargo, N. D. 
48. Koch, R . M. 
1950. Size of calves at weaning as a permanent characteristic of range 
H ereford cows. M. S. Thesis, Iowa State Univ. Libra r y. Ames, Ia. 
49. Koch , Robert M. 
1953. H erita bility of economic characters in bee f cattle. Ph. D. Thesis, 
Iowa State Univ. Library. Ames, Ia. 
50. Kress, D . D. 
1966. Efficiency of production and m a inten a nce requirements during lac-
ta tion and the ir relationship to other traits in identical and fraternal 
twin beef cattle. M. S. Thesis, Univ. of Wisconsin Librar y. Madison, Wisc. 
51. Lindley, C. E. 
1957. A study of the 1·eproductive performance of a purebred Hereford 
herd. Ph.D. Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
43 
52. Lucas, Leo E. 
1954. Relation of rate of gain to feed efficiency in beef cattle. M . S. Thesis, 
South Dakota State Univ. L ibrary. Brookings, S. D. 
53. Lucas, Leo E. 
1959. Some hematological studies of dwarf and non-dwarf beef cattle. 
Ph.D. Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
54. Luttrell, Harlon E. 
1966. Sire-sex interactions of economic traits in beef cattle. M. S. Thesis, 
Univ. of Nebraska. Lincoln. Nebr. 
55. Minyard, J. A. 
1960. A study of factors influencing weaning weights of beef calves. M. S. 
Thesis, South Dakota State Un iv. Library. Brookings, S. D. 
56. Moore, Delbert G. 
1956. Some factors affecting difficulty at parturition of two-year-old Here-
ford heifers. M. S. Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
57. Orme, L. E. 
1958. Methods of estimating carcass characteristics in beef. Ph.D. Thesis, 
Michigan State Univ. Library. East Lansing, Mich. 
58. Pepito, Narciso Noval. 
1961. Some factors affecting the performance of bulls in the feedlot. Ph.D. 
Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
59. Perks, D. R. 
1967. Effect of creep feed and postweaning stilbestrol implantation on 
postweaning growth rate and carcass composition of bulls. M. S. Thesis, 
Purdue Univ. Library. Lafayette, Ind. 
60. Pherigo, Dan L. 
1967. The influence of day of birth on weaning weight in beef cattle. 
M. S. Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
61. Rankin, B. J. 
1959. An evaluation of the X-ray method for detecting carriers of the 
snorter dwarf gene in beef cattle. M. S. Thesis, Oklahoma State Univ. 
Library. Stillwater, Okla. 
62. Rankin, B. J. 
1961. Effect of the snorter dwarf gene on some hemotological measure-
ments in beef cattle. Ph.D. Thesis, Oklahoma State Univ. Library. Still-
water, Okla. 
63. Ranney, Royal W. 
1960. Genetic resistance to anaplasmosis in cattle. M . S. Thesis, Univ. of 
Missouri Library. Columbia, Mo. 
64. Ray, D. E. 
1957. Inheritance of the comprest trait in Hereford cattle. M. S. Thesis, 
Oklahoma Sta te Univ. Library. Stillwater, Okla. 
65. Rothlisberger, John A. 
1963. Heritabilities and correlations of growth and carcass traits of Here-
ford steers. M. S. Thesis, Univ. of Nebraska Library. Lincoln, Nebr. 
66. Sanford, L. G . 
1966. Hereford and Charolais cows fed maintenance rations with two levels 
of protein. M. S. Thesis, Ohio State Univ. Library. Columbus, Ohio. 
67. Saubidet, C. A. L. 
1960. Ultrasonic measurement of fat thickness in market steers. M. S. 
Thesis, Iowa State Univ. Library. Ames, Ia. 
68. Sewell, H. B. 
1962. Genetic and environmental factors influencing the weaning weight 
of beef calves. M. S. Thesis, Univ. of Missom·i Library. Columbia, Mo. 
69. Skinner, P. E. 
1959. Carcass characteristics of comp1·est and conventional beef cattle. 
M. S. Thesis, Oklahoma State Univ. Library. Stillwa ter, Okla. 
70. Smith, Charles. 
1957. Relationships between carcass quality and some physical measure-
ments on beef animals. M. S. Thesis, Iowa State Univ. Library. Ames, Ia. 
71. Srivastava, L. M. 
Masculinity sco1·es and performance of beef bulls. Ph.D. Thesis, 
Univ. of Missouri. Columbia, Mo. 
44 
72. Srivastava, P. K. 
1965. Body weight in beef cattle and its relation to performance. M. S. 
Thesis, Univ. of Missouri. Columbia, Mo. 
73. Srivastava, P. K. 
1967. Leukocyte cultures from the peripheral blood of cattle and swine. 
Ph.D. Disse1·tation, Univ. of Missouri. Columbia, Mo. 
74. Stanley, Marion E. 
1957. Inheritance of color pattern and shade of hair color in Hereford
cattle. M. S. Thesis, Oklahoma State Univ. Stillwater, Okla. 
75. Sta1·k, C. F. 
1964. Maintenance requirements and association of traits measured during 
lactation in identical and frate1·nal twin cows. M. S. Report, Univ. of 
Wisconsin Library. Madison, Wisc. 
76. Stufflebeam, C. E. 
1961. Hemoglobin studies and dwarfism in beef cattle. M. S. Thesis, Univ. 
of Missouri Library. Columbia, Mo. 
77. Stufflebeam, C. E. 
1964. The relationship of reducing substances, cholesterol and other blood 
components to growth rate, carcass weight and dwarfism in beef cattle in-
cluding effect of nutritional environment. Ph.D. Thesis, Univ. of Missouri 
Libra1·y. Columbia, Mo. 
78. Subramanian, R. 
1961. B1·eediug efficiency in beef cattle. Unpublished. M. S. Thesis, Univ. 
of Missouri Library. Columbia, Mo. 
79. Swiger, L. A. 
1960. Optimum length of feeding period for selection of beef cattle. Ph.D. 
Thesis, Iowa State Univ. Library. Ames, Ia. 
80. Tallis, G. M. 
1957. A topcross breeding experiment with outbred and inbred Herefo1·d 
sires. Ph.D. Thesis, Ohio State Univ. Library. Columbus, Ohio. 
81. Taylor, R. E. 
1959. Some carbohydrate metabolism studies with dwarf and non-dwarf 
beef cattle. Ph.D. Thesis, Oklahoma State Univ. Library. Stillwater, Okla. 
82. Temple, R. S. 
1959. Differences in hematological characteristics between carrier and 
dwarf-free beef cattle. Ph.D. Thesis, Iowa State Univ. Library. Ames, Iowa. 
83. Turner, J. W. 
1965. A proposed growth and analysis in beef cattle. Ph.D. Thesis, Okla-
homa State Univ. Library. Stillwater, Okla. 
84. Turvey, W. Allen. 
1967. Some sources of variation associated with birth weight in beef cattle 
and estimates of heritability of birth weight and correlations between birth 
and weaning weight. M. S. Thesis, Oklahoma State Univ. Library. Still-
water, Okla. 
85. Williams, David C. 
1953. Genetic covariance among foundation animals in the Fort Robinson 
Hereford herd. M. S. Thesis, Univ. of Nebraska Library. Lincoln, Nebr. 
86. Wilson, L. L. 
1962. Beef cattle selection indices and phenotypic correlations among cer-
tain characteristics. M. S. Thesis, South Dakota State Univ. Library. 
Brookings, S. D. 
87. Wilson, L. L. 
1965. Environmental and genetic influences on various blood constituents 
and relationship of these constituents to traits of economic importance in 
beef cattle. M. S. Thesis, Univ. of Missouri. Columbia, Mo. 
88. Wilson, L. L. 
1964. Genetic components of phenotypic relationships of blood constituents 
and production and carcass traits in beef cattle. Ph.D. Thesis, South Da-
kota State Univ. Library. Brookings, S. D. 
89. Zoellner, Keith 0. 
1957. A genetic analysis of economic characteristics of r ange beef heifers. 
M. S. Thesis, South Dakota State Univ. Library. Brookings, S. D. 
45 
' I 
